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Appendix A: Glossary of Terms 
 
 
ACCESS CHARGE - A charge paid by all market participants withdrawing energy from 
the ISO controlled grid. The access charge will recover the portion of a utility’s 
transmission revenue requirement not recovered through the variable usage charge. 
 
ACCURACY - An indication of how close some value is to the true value of the quantity 
in question.  The term could also be used in reference to a model, or a set of measured 
data, or to describe a measuring instrument’s capability. 
 
ACHIEVABLE POTENTIAL - The amount of savings that can occur in response to 
specific program designs and delivery approaches, including program funding and 
measure incentive levels.  Achievable potential studies are sometimes referred to as 
Market Potential studies. 
 
ADDITION - An alteration to an existing building that increases conditioned space. 
 
ADMINISTRATOR - A person, company, partnership, corporation, association, or other 
entity selected by the Commission and any Subcontractor that is retained by an aforesaid 
entity to contract for and administer energy efficiency programs funded in whole or in 
part from electric or gas Public Goods Charge (PGC) funds.  For purposes of 
implementing PU Code Section 381.1, an “administrator” is any party that receives 
funding for and implements energy efficiency programs pursuant to PU Code Section 
381.  Similarly, a person, company, or other entity selected to contract and administer 
energy efficiency programs funded by procurement funds. 
 
AFTER MARKET - Broad term that applies to any change after the original purchase, 
such as adding equipment not a part of the original purchase.  As applied to alternative 
fuel vehicles, it refers to conversion devices or kits for conventional fuel vehicles. 
 
AFUE – See ANNUAL FUEL UTILIZATION EFFICIENCY 
 
AIR CHANGE - The replacement of a quantity of air in a space within a given period of 
time, typically expressed as air changes per hour.  If a building has one air change per 
hour, this is equivalent to all of the air in the building being replaced in a one-hour 
period. 
 
AIR CONDITIONING COMFORT - Treating air to control its temperature, relative 
humidity, cleanliness, and distribution to meet the comfort requirements of the occupants 
of the conditioned space.  Some air conditioners may not accomplish all of these controls. 
 
ALTERNATIVE ENERGY SOURCES - See RENEWABLE ENERGY. 
 
AMBIENT AIR TEMPERATURE - Surrounding temperature, such as the outdoor air 
temperature around a building. 
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AMPERE (Amp) - The unit of measure that tells how much electricity flows through a 
conductor. It is like using cubic feet per second to measure the flow of water. For 
example, a 1,200 watt, 120-volt hair dryer pulls 10 amperes of electric current (watts 
divided by volts). 
 
ANALYSIS OF COVARIANCE (ANCOVA) MODELS - A type of regression model 
also referred to as a “fixed-effects” model.  This model allows each individual to act as 
its own control.  The unique effect of the stable, but unmeasured characteristics of each 
customer is their “fixed effects;” from which this method takes its name.  These fixed 
effects are held constant. 
 
ANNUAL FUEL UTILIZATION EFFICIENCY (AFUE) - A measure of heating 
efficiency, in consistent units, determined by applying the federal test method for 
furnaces.  This value is intended to represent the ratio of heat transferred to the 
conditioned space by the fuel energy supplied over one year. [See California Code of 
Regulations, Title 20, Section 1602(d)(1)] 
 
ANNUAL MAXIMUM DEMAND - The greatest of all demands of the electrical load 
which occurred during a prescribed interval in a calendar year. 
 
ANSI - American National Standards Institute is the national organization that 
coordinates development and maintenance of consensus standards and sets rules for 
fairness in their development. ANSI also represents the USA in developing international 
standards. 
 
APPLIANCE EFFICIENCY STANDARDS - California Code of Regulations, Title 20, 
Chapter 2, Subchapter 4: Energy Conservation, Article 4: Appliance Efficiency 
Standards. Appliance Efficiency Standards regulate the minimum performance 
requirements for appliances sold in California and apply to refrigerators, freezers, room 
air conditioners, central air conditioners, gas space heaters, water heaters, plumbing 
fittings, fluorescent lamp ballasts and luminaires, and ignition devices for gas cooking 
appliances and gas pool heaters. New National Appliance Standards are in place for some 
of these appliances and will become effective for others at a future date. 
 
APPLIANCE SATURATION - A percentage telling what proportion of all households in 
a given geographical area have a certain appliance. 
 
AREA LOAD - The total amount of electricity being used at a given point in time by all 
consumers in a utility’s service territory. 
 
ASHRAE - Acronym for American Society of Heating, Refrigerating and Air- 
Conditioning Engineers. 
 
AUTOCORRELATION - The breakdown in the assumptions that the errors in regression 
analysis are uncorrelated due to correlation in the error term across observations in a 
time-series or cross-series, the error in one time period is directly correlated to the error 
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in another time period or cross-sectional category.  First-order serial correlation is where 
that correlation is with the error in the subsequent/preceding time period.  The correlation 
can be positive or negative. 
 
AVERAGE COST - The revenue requirement of a utility divided by the utility’s sales.  
Average cost typically includes the costs of existing power plants, transmission, and 
distribution lines, and other facilities used by a utility to serve its customers. It also 
includes operating and maintenance, tax, and fuel expenses. 
 
AVERAGE DEMAND - The energy demand in a given geographical area over a period 
of time. For example, the number of kilowatt-hours used in a 24-hour period, divided by 
24, tells the average demand for that period. 
 
AVOIDED COST - (Regulatory) The amount of money that an electric utility would 
need to spend for the next increment of electric generation to produce or purchase 
elsewhere the power that it instead buys from a cogenerator or small-power producer. 
Federal law establishes broad guidelines for determining how much a qualifying facility 
(QF) gets paid for power sold to the utility. 
 
BASE LOAD - The lowest level of power production needs during a season or year. 
 
BASE RATE - That portion of the total electric or gas rate covering the general costs of 
doing business unrelated to fuel expenses. 
 
BASELINE DATA - The measurements and facts describing facility operations and 
design during the baseline period.  This will include energy use or demand and 
parameters of facility operation that govern energy use or demand. 
 
BASELINE FORECAST - A prediction of future energy needs which does not take into 
account the likely effects of new conservation programs that have not yet been started. 
 
BASELINE MODEL - The set of arithmetic factors, equations, or data used to describe 
the relationship between energy use or demand and other baseline data.  A model may 
also be a simulation process involving a specified simulation engine and set of input data. 
 
BASELINE PERIOD - The period of time selected as representative of facility operations 
before retrofit. 
 
BENCHMARKING - A process that compares a ‘set of results’ against industry best 
practices. 
 
BIENNIAL REPORT - The report issued by the California Energy Commission to the 
Governor and the Legislature every odd-numbered year assessing California’s energy 
industry.  The Biennial Report is supported by four policy documents that are issued 
every even-numbered year: the Electricity Report, the Fuels Report, the Conservation (or 
Efficiency) Report and the Energy Development Report. 
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BILATERAL CONTRACT - A two-party agreement for the purchase and the sale of 
energy products and services. 
 
BILLING DATA - Has multiple meanings.  Metered data obtained from the electric or 
gas meter used to bill the customer for energy used in a particular billing period. Such 
meters typically conform to regulatory standards established for each customer class. 
Also used to describe the data representing the bills customers receive from the energy 
provider and also used to describe the customer billing and payment streams associated 
with customer accounts.  This term is used to describe both consumption, demand and 
account billing and payment information.  
 
BILLING DEMAND - The demand used to calculate the demand charge cost. This is 
very often the monthly peak demand of the customer, but it may have a floor of some 
percentage of the highest monthly peak of the previous several months (a demand 
“ratchet”).  May have other meanings associated with customer account billing practices.  
 
BIOMASS - Energy resources derived from organic matter. These include wood, 
agricultural waste and other living-cell material that can be burned to produce heat 
energy. They also include algae, sewage and other organic substances that may be used to 
make energy through chemical processes. 
 
BRITISH THERMAL UNIT (Btu) - The standard measure of heat energy. It takes one 
Btu to raise the temperature of one pound of water by one degree Fahrenheit at sea level. 
For example, it takes about 2,000 BTUs to make a pot of coffee. One Btu is equivalent to 
252 calories, 778 foot-pounds, 1055 joules, and 0.293 watt-hours. Note: the abbreviation 
is seen as “Btu” or “BTU” interchangeably. 
 
BROADCAST MESSAGE - A message (typically an ad) broadcast over a mass medium 
such as television, radio or newsprint. 
 
BUILDING COMMISSIONING - Building commissioning provides documented 
confirmation that building systems as constructed function in accordance with the intent 
of the building designers, and satisfy the owner’s operational needs. 
 
BUILDING ENERGY EFFICIENCY STANDARDS - California Code of Regulations 
(California Code of Regulations), Title 24, Part 2, Chapter 2-53; regulating the energy 
efficiency of buildings constructed in California. 
 
BUILDING ENERGY SIMULATION MODEL - Computer models based on physical 
engineering principals and/or standards used to estimate energy usage and/or savings.  
These models do not make use of billing or metered data, but usually incorporate site-
specific data on customers and physical systems. Building Simulation Models usually 
require such site-specific data as square footage, weather, surface orientations, elevations, 
space volumes, construction materials, equipment use, lighting and building occupancy. 
Building simulation models can usually account for interactive effects between end uses 
(e.g., lighting and HVAC), part-load efficiencies, and changes in external and internal 
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heat gains/losses. Examples of building simulation models include ADM2, BLAST, and 
DOE-2.  
 
BUILDING ENVELOPE - The assembly of exterior partitions of a building which 
enclose conditioned spaces, through which thermal energy may be transferred to or from 
the exterior, unconditioned spaces, or the ground. [See California Code of Regulations, 
Title 24, Section 2-5302] 
 
CADMAC - See CALIFORNIA DEMAND-SIDE MANAGEMENT MEASUREMENT 
ADVISORY COUNCIL. 
 
CALIFORNIA CONSUMER POWER AND CONSERVATION FINANCING 
AUTHORITY (CPA) - The state agency charged with the responsibility to ensure 
sufficient electricity at reasonable market prices. 
 
CALIFORNIA MEASUREMENT ADVISORY COUNCIL (CALMAC) - An informal 
committee made up of utility representatives, the California Public Utilities Commission, 
the California Energy Commission, and the Natural Resources Defense Council.  
CALMAC provides a forum for the development, implementation, presentation, 
discussion, and review of regional and statewide market assessment and evaluation 
studies for California energy efficiency programs conducted by member organizations 
using Public Goods Charge funds. 
 
CALIFORNIA DEMAND-SIDE MANAGEMENT MEASUREMENT ADVISORY 
COUNCIL (CADMAC) - An informal committee made up of utility representatives, the 
Office of Ratepayer Advocates and the California Energy Commission.  The purpose of 
the committee is to: provide a forum for presentations, discussions, and review of 
Demand Side Management (DSM) program measurement studies underway or 
completed; to coordinate the development and implementation of measurement studies 
common to all or most of the utilities; and to facilitate the development of effective, state-
of-the-art protocols for measuring and evaluating the impacts of DSM programs. 
 
CALIFORNIA ENERGY COMMISSION (CEC) - The state agency established by the 
Warren-Alquist State Energy Resources Conservation and Development Act in 1974 
(Public Resources Code, Sections 25000 et seq.) responsible for energy policy.  Funding 
for the Commission’s activities comes from the Energy Resources Program Account, 
Federal Petroleum Violation Escrow Account and other sources.  The CEC has statewide 
power plant siting, supply and demand forecasting, as well as multiple types of energy 
policy and analysis responsibilities. 
 
CALIFORNIA PUBLIC UTILITIES COMMISSION (CPUC) - A state agency created 
by constitutional amendment in 1911 to regulate the rates and services of more than 
1,500 privately owned utilities and 20,000 transportation companies. The CPUC is an 
administrative agency that exercises both legislative and judicial powers; its decisions 
and orders may be appealed only to the California Supreme Court. The major duties of 
the CPUC are to regulate privately owned utilities, securing adequate service to the 
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public at rates that are just and reasonable both to customers and shareholders of the 
utilities; including rates, electricity transmission lines and natural gas pipelines. The 
CPUC also provides electricity and natural gas forecasting, and analysis and planning of 
energy supply and resources. Its main headquarters are in San Francisco. 
 
CALIFORNIA UTILITY RESEARCH COUNCIL (CURC) - Public Utilities Code, 
Sections 9201-9203 requires the California Energy Commission, the California Public 
Utilities Commission, and the investor-owned utilities (Pacific Gas and Electric 
Company, Southern California Edison, and San Diego Gas & Electric) to coordinate and 
promote consistency of research, development and demonstration (RD&D) programs 
with state energy policy. The CURC provides coordination for and sharing of information 
on energy RD&D in California to avoid duplication of efforts. 
 
CALMAC – See CALIFORNIA MANAGEMENT MEASUREMENT ADVISORY 
COUNCIL. 
 
CAPACITY - The amount of electric power for which a generating unit, generating 
station, or other electrical apparatus is rated either by the user or manufacturer.  The term 
is also used for the total volume of natural gas that can flow through a pipeline over a 
given amount of time, considering such factors as compression and pipeline size. 
 
CAPACITY FACTOR - A percentage that tells how much of a power plant’s capacity is 
used over time.  For example, typical plant capacity factors range as high as 80 percent 
for geothermal and 70 percent for cogeneration. 
 
CAULKING - Material used to make an air-tight seal by filling in cracks, such as those 
around windows and doors. 
 
CCR - California Code of Regulations. 
 
CEC - See CALIFORNIA ENERGY COMMISSION. 
 
CFCs (CHLOROFLUOROCARBONS or CHLORINATED FLUOROCARBONS) - A 
family of artificially produced chemicals receiving much attention for their role in 
stratospheric ozone depletion. On a per molecule basis, these chemicals are several 
thousand times more effective as greenhouse gases than carbon dioxide. Since they were 
introduced in the mid-1930s, CFCs have been used as refrigerants, solvents and in the 
production of foam material. 
 
CFM (cubic feet per minute) - A measure of flow rate.  
 
CHANGE MODEL - A type of billing analysis designed to explain changes in energy 
usage.  This can take the form of having the change in energy consumption (pre versus 
post) as the dependent variable (e.g., December pre-retrofit usage – December post-
retrofit usage), or having consumption as the dependent variable and pre-retrofit 
consumption as one of the independent variables. 
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COEFFICIENT OF PERFORMANCE (COP) COOLING - The ratio of the rate of heat 
removal to the rate of energy input in consistent units, for a complete cooling system or 
factory assembled equipment, as tested under a nationally recognized standard or 
designated operating conditions. 
 
COEFFICIENT OF PERFORMANCE (COP) HEATING & HEAT PUMPS - Heating: 
the ratio of the rate of heat delivered to the rate of energy input, in consistent units, for a 
complete heat pump system under designated operating conditions.  Supplemental heat 
shall not be considered when checking compliance with the heat pump equipment COPs. 
 
COINCIDENT DEMAND - The metered demand of a device, circuit, or building that 
occurs at the same time as the peak demand of the building or facility or at the same time 
as some other peak of interest, such as a utility’s system load.  This should properly be 
expressed so as to indicate the peak of interest, e.g., “demand coincident with the 
building peak.” 
 
COMFORT CONDITIONING - The process of treating air to simultaneously control its 
temperature, humidity, cleanliness, and distribution to meet the comfort requirements of 
the occupants of the conditioned space. 
 
COMFORT ZONE - The range of temperatures over which the majority of persons feel 
comfortable (neither too hot nor too cold). 
 
COMMERCIALIZATION - Programs or activities that increase the value or decrease the 
cost of integrating new products or services into the electricity sector.    
 
COMPARISON GROUP - A group of customers who did not participate during the 
program year and who share as many characteristics as possible with the participant 
group. 
 
COMPREHENSIVE - A program or project designed to achieve all cost-effective energy 
efficiency activities in individual buildings, usually including multiple energy efficiency 
measures. 
 
CONDITIONAL DEMAND ANALYSIS (CDA)  - A type of billing analysis in which 
observed energy consumption is estimated as a function of major end uses, often 
portrayed as dummy variables for their existence at the customer residence/facility.   
 
CONDITIONED FLOOR AREA - The floor area of enclosed conditioned spaces on all 
floors measured from the interior surfaces of exterior partitions for non-residential 
buildings and from the exterior surfaces of exterior partitions for residential buildings. 
[See California Code of Regulations, Title 24, Section 2-5302] 
 
CONDITIONED SPACE - Enclosed space that is either directly conditioned space or 
indirectly conditioned space. [See California Code of Regulations, Title 24, Section 2-
5302] 
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CONDITIONED SPACE, DIRECTLY - An enclosed space that is provided with heating 
equipment that has a capacity exceeding 10 Btus/(hr-ft2), or with cooling equipment that 
has a capacity exceeding 10 Btus/(hr-ft2). An exception is if the heating and cooling 
equipment is designed and thermostatically controlled to maintain a process environment 
temperature less than 65 degrees Fahrenheit or greater than 85 degrees Fahrenheit for the 
whole space the equipment serves. [See California Code of Regulations, Title 24, Section 
2- 5302] 
 
CONDITIONED SPACE, INDIRECTLY - Enclosed space that: (1) has a greater area 
weighted heat transfer coefficient (u-value) between it and directly conditioned spaces 
than between it and the outdoors or unconditioned space; (2) has air transferred from 
directly conditioned space moving through it at a rate exceeding three air changes per 
hour. 
 
CONSERVATION - Steps taken to cause less energy to be used than would otherwise be 
the case. These steps may involve improved efficiency, avoidance of waste, reduced 
consumption, etc. They may involve installing equipment (such as a computer to ensure 
efficient energy use), modifying equipment (such as making a boiler more efficient), 
adding insulation, changing behavior patterns, etc. 
 
CONSTRUCT VALIDITY - The extent to which an operating variable/instrument 
accurately taps an underlying concept/hypothesis, properly measuring an abstract quality 
or idea. 
 
CONTENT VALIDITY - The extent to which an operating measure taps all the separate 
sub-concepts of a complicated concept. 
 
CONTINGENCY PLANNING - The Energy Commission’s strategy to respond to 
impending energy emergencies such as curtailment or shortage of fuel or power because 
of natural disasters or the result of human or political causes, or a clear threat to public 
health, safety or welfare.  The contingency plan specifies state actions to alleviate the 
impacts of a possible shortage or disruption of petroleum, natural gas or electricity. The 
plan is reviewed and updated at least every five years, with the last plan being adopted in 
1993. Legislative authority for the California Energy Shortage Contingency Plan is found 
in Public Resources Code, Section 25216.5. 
 
CONTRACT DEMAND - The maximum demand, which may or may not be metered, 
that is expected or allowed under the contract with the utility providing the energy.  
 
CONVERGENT VALIDITY - When two instruments/questions/measurement methods 
obtain similar results when measuring the same underlying construct with varying 
questions/approaches. 
 
CONVERSION FUEL FACTOR - A number stating units of one system in 
corresponding values of another system. 
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COOLING CAPACITY, TOTAL - Available refrigerating capacity of an air conditioner 
for removing sensible heat and latent heat from the space to be conditioned. 
 
COOLING DEGREE DAYS - The cumulative number of degrees in a month or year by 
which the mean temperature is above 18.3°C/65°F. 
 
COOLING LOAD - The rate at which heat must be extracted from a space in order to 
maintain the desired temperature within the space. 
 
COOLING LOAD TEMPERATURE DIFFERENCE (CLTD) - A value used in cooling 
load calculations for the effective temperature difference (delta T) across a wall or 
ceiling, which accounts for the effect of radiant heat as well as the temperature 
difference. 
 
COP - See COEFFICIENT OF PERFORMANCE. 
 
CORRELATION COEFFICIENT - A measure of the linear association between two 
variables, calculated as the square root of the R2 obtained by regressing one variable on 
the other and signed to indicate whether the relationship is positive or negative. 
 
COST-EFFECTIVENESS - An indicator of the relative performance or economic 
attractiveness of any energy efficiency investment or practice when compared to the costs 
of energy produced and delivered in the absence of such an investment.  In the energy 
efficiency field, the present value of the estimated benefits produced by an energy 
efficiency program as compared to the estimated total program’s costs, from the 
perspective of either society as a whole or of individual customers, to determine if the 
proposed investment or measure is desirable from a variety of perspectives, e.g., whether 
the estimated benefits exceed the estimated costs.  See TOTAL RESOURCE COST 
TEST – SOCIETAL VERSION and PARTICIPANT COST TEST. 
 
CPA - See CALIFORNIA CONSUMER POWER AND CONSERVATION 
FINANCING AUTHORITY. 
 
CPUC - See CALIFORNIA PUBLIC UTILITIES COMMISSION. 
 
CREAM SKIMMING - Cream skimming results in the pursuit of only the lowest cost or 
most cost-effective energy efficiency measures, leaving behind other cost-effective 
opportunities.  Cream skimming is inappropriate when lost opportunities are created in 
the process. 
 
CROSS-CUTTING PROGRAM - A program that involves any or all of the following: 
multiple customer types (residential and/or non-residential), and/or multiple building 
types (retrofit, remodeling, and/or new construction). 
 
CUBIC FOOT - The most common unit of measurement of natural gas volume. It equals 
the amount of gas required to fill a volume of one cubic foot under stated conditions of 
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temperature, pressure and water vapor. One cubic foot of natural gas has an energy 
content of approximately 1,000 Btus. One hundred (100) cubic feet equals one therm 
(100 ft3 = 1 therm). 
 
CURC - See CALIFORNIA UTILITY RESEARCH COUNCIL. 
 
CUSTOMER - Any person or entity that pays an electric and/or gas bill to an IOU and 
that is the ultimate consumer of goods and services including energy efficiency products, 
services, or practices. 
 
CUSTOMER INFORMATION - Non-public information and data specific to a Utility 
Customer which the utility acquired or developed in the course of its provision of Utility 
Services. 
 
DAYLIGHTING - The use of sunlight to supplement or replace electric lighting. 
 
DEFAULT ASSUMPTION - The value of an input used in a calculation procedure when 
a value is not entered by the designer. 
 
DELTA - Difference in temperature.  Often used in the context of the difference between 
the design indoor temperature and the outdoor temperature. 
 
DEMAND - The time rate of energy flow.  Demand usually refers to electric power and 
is measured in kW (equals kWh/h) but can also refer to natural gas, usually as Btu/hr, 
kBtu/hr, therms/day or ccf/day. 
 
DEMAND (Utility) - The level at which electricity or natural gas is delivered to users at a 
given point in time.  Electric demand is expressed in kilowatts. 
 
DEMAND BILLING - The electric capacity requirement for which a large user pays. It 
may be based on the customer’s peak demand during the contract year, on a previous 
maximum or on an agreed minimum.  Measured in kilowatts. 
 
DEMAND CHARGE - The sum to be paid by a large electricity consumer for its peak 
usage level. 
 
DEMAND RESPONSIVENESS - Also sometimes referred to as load shifting. Activities 
or equipment that induce consumers to use energy at different (lower cost) times of day 
or to interrupt energy use for certain equipment temporarily, usually in direct response to 
a price signal. Examples: interruptible rates, doing laundry after 7 p.m., air conditioner 
recycling programs. 
 
DEMAND SAVINGS - The reduction in the demand from the pre-retrofit baseline to the 
post-retrofit demand, once independent variables (such as weather or occupancy) have 
been adjusted for. This term is usually applied to billing demand, to calculate cost 
savings, or to peak demand, for equipment sizing purposes. 
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DEMAND SIDE MANAGEMENT (DSM) - The methods used to manage energy 
demand including energy efficiency, load management, fuel substitution and load 
building. See LOAD MANAGEMENT. 
 
DEMONSTRATION - The application and integration of a new product or service into 
an existing or new system.  Most commonly, demonstration involves the construction and 
operation of a new electric technology interconnected with the electric utility system to 
demonstrate how it interacts with the system. This includes the impacts the technology 
may have on the system and the impacts that the larger utility system might have on the 
functioning of the technology. 
 
DESIGN ASSISTANCE - These programs provide design and analysis services to the 
architects and engineers responsible for the design of new residential and commercial 
buildings.  The goal of these programs is to make the building more energy efficient. 
 
DESIGNATED UNIT(S) OF MEASUREMENT - The metric(s) used for expressing load 
impacts for a particular program as a function of customer characteristics (e.g., kWh per 
square foot). The metric is used to compare load impacts of different customers or 
customer groups (participants, comparison group samples, future participants). 
 
DIRECT INSTALLATION PROGRAMS - These types of programs provide free energy 
efficiency measures for qualified customers.  Typical measures distributed by these 
programs include low flow showerheads and compact fluorescent bulbs. 
 
DIRECT SOLAR GAIN - Solar energy collected from the sun (as heat) in a building 
through windows, walls, skylights, etc. 
 
DISTRIBUTED GENERATION - A distributed generation system involves small 
amounts of generation located on a utility’s distribution system for the purpose of 
meeting local (substation level) peak loads and/or displacing the need to build additional 
(or upgrade) local distribution lines. 
 
DOUBLE-BARRELED QUESTIONS - A poorly worded questionnaire item which 
actually asks two questions at the same time, thereby not allowing unique and accurate 
interpretation of the results. 
 
DOUBLE GLAZING - Windows having two sheets of glass with an airspace between. 
 
DOUBLE DIPPING - Taking advantage of multiple financial incentives offered by 
multiple programs for undertaking only one activity. 
 
DRY BULB TEMPERATURE - A measure of the sensible temperature of air. 
 
DSM - See DEMAND SIDE MANAGEMENT. 
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DUAL-PANED (double-glazed) - Two panes of glass or other transparent material, 
separated by a space. 
 
ECONOMIC EFFICIENCY - A term that refers to the optimal production and 
consumption of goods and services.  This generally occurs when prices of products and 
services reflect their marginal costs. Economic efficiency gains can be achieved through 
cost reduction, but it is better to think of the concept as actions that promote an increase 
in overall net value (which includes, but is not limited to, cost reductions). 
 
ECONOMIC POTENTIAL - Refers to that part of the technical potential that can cost-
effectively be obtained when compared to supply-side alternatives. 
 
ECONOMIES OF SCALE - Economies of scale exist where the industry exhibits 
decreasing average long-run costs with size. 
 
EDUCATION PROGRAMS - Programs primarily intended to educate customers about 
energy efficient technologies or behaviors or provide information about programs that 
offer energy efficiency or load reduction information or services.   
 
EER - See ENERGY EFFICIENCY RATIO.   
 
EFFECTIVE USEFUL LIFE (EUL) - An estimate of the median number of years that the 
measures installed under the program are still in place and operable. 
 
EFFICACY, LIGHTING - The ratio of light from a lamp to the electrical power 
consumed, including ballast losses, expressed as lumens per watt. [See California Code 
of Regulations, Title 24, Section 2-5302] 
 
EFFICIENCY - The ratio of the useful energy delivered by a dynamic system (such as a 
machine, engine, or motor) to the energy supplied to it over the same period or cycle of 
operation. The ratio is usually determined under specific test conditions. 
 
ELECTRIC PUBLIC GOODS CHARGE (PGC) - Per Assembly Bill (AB) 1890, a 
universal charge applied to each electric utility Customer’s bill to support the provision 
of public goods.  Public goods covered by California’s electric PGC include public 
purpose energy efficiency programs, low-income services, renewables, and energy-
related research and development.  
 
EMISSIVITY - The property of emitting radiation; possessed by all materials to a 
varying extent. 
 
EMITTANCE - The emissivity of a material, expressed as a fraction. Emittance values 
range from 0.05 for brightly polished metals to 0.96 for flat black paint. 
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END USE (MEASURES/GROUPS) - Refers to a broad or sometimes narrower category 
that the program is concentrating efforts upon.  Examples of end uses include:  
refrigeration, food service, HVAC, appliances, envelope and lighting. 
 
ENERGY CONSUMPTION - The amount of energy consumed in the form in which it is 
acquired by the user. The term excludes electrical generation and distribution losses. 
 
ENERGY COST - The total cost for energy, including such charges as base charges, 
demand charges, customer charges, power factor charges, and miscellaneous charges. 
 
ENERGY (FUEL) DIVERSITY - policy that encourages the development of energy 
technologies to diversify energy supply sources, thus reducing reliance on conventional 
(petroleum) fuels; applies to all energy sectors. 
 
ENERGY EFFICIENCY - Using less energy/electricity to perform the same function.  
Programs designed to use electricity more efficiently - doing the same with less. For the 
purpose of this paper, energy efficiency is distinguished from DSM programs in that the 
latter are utility-sponsored and -financed, while the former is a broader term not limited 
to any particular sponsor or funding source. “Energy conservation” is a term that has also 
been used but it has the connotation of doing without in order to save energy rather than 
using less energy to do the some thing and so is not used as much today.  Many people 
use these terms interchangeably. 
 
ENERGY EFFICIENCY IMPROVEMENT - Reduced energy use for a comparable level 
of service, resulting from the installation of an energy efficiency measure or the adoption 
of an energy efficiency practice. Level of service may be expressed in such ways as the 
volume of a refrigerator, temperature levels, production output of a manufacturing 
facility, or lighting level per square foot. 
 
ENERGY EFFICIENCY MEASURE - Installation of equipment, subsystems, or 
systems, or modification of equipment, subsystems, systems, or operations, on the 
Customer side of the meter, for the purpose of reducing energy and/or demand (and, 
hence, energy and/or demand costs) at a comparable level of service. 
 
ENERGY EFFICIENCY OF A MEASURE - A measure of the energy used to provide a 
specific service or to accomplish a specific amount of work (e.g., kWh per cubic foot of a 
refrigerator, therms per gallon of hot water). 
 
ENERGY EFFICIENCY OF EQUIPMENT - The percentage of gross energy input that is 
realized as useful energy output of a piece of equipment. 
 
ENERGY EFFICIENCY PRACTICE - The use of high-efficiency products, services, and 
practices or an energy-using appliance or piece of equipment, to reduce energy usage 
while maintaining a comparable level of service when installed or applied on the 
Customer side of the meter.  Energy efficiency activities typically require permanent 
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replacement of energy-using equipment with more efficient models. Examples: 
refrigerator replacement, light fixture replacement, cooling equipment upgrades. 
 
ENERGY EFFICIENCY RATIO (EER) - The ratio of cooling capacity of an air 
conditioning unit in Btus per hour to the total electrical input in watts under specified test 
conditions.  [See California Code of Regulations, Title 20, Section 1602(c)(6)] 
 
ENERGY MANAGEMENT SERVICES - Programs intended to provide customer 
assistance in the form of information on the relative costs and benefits to the customer of 
installing measures or adopting practices which can reduce the customer’s utility bills.  
The information is solicited by the customer and recommendations are based on the 
customer’s recent billing history and/or customer-specific information regarding 
appliance and building characteristics. 
 
ENERGY MANAGEMENT SYSTEM - A control system (often computerized) designed 
to regulate the energy consumption of a building by controlling the operation of energy 
consuming systems, such as the heating, ventilation and air conditioning (HVAC), 
lighting and water heating systems. 
 
ENERGY RESOURCES PROGRAM ACCOUNT (ERPA) - The state law that directs 
California electric utility companies to gather a state energy surcharge per kilowatt hour 
of electricity consumed by a customer. These funds are used for operation of the 
California Energy Commission. As of January 1, 2004, the surcharge is set at of three-
tenths of one mil ($0.0003) per kilowatt-hour. 
 
ENERGY SAVINGS - The reduction in use of energy from the pre-retrofit baseline to 
the post-retrofit energy use, once independent variables (such as weather or occupancy) 
have been adjusted for. 
 
ENERGY SERVICE COMPANY (ESCO) - An organization that designs, procures, 
installs, and possibly maintains one or more energy conservation measures (ECMs) at an 
owner’s facility or facilities.  Typically ESCOs offer to reduce a client’s electricity 
consumption with the cost savings being split with the client. 
 
ENGINEERING APPROACHES - Methods using engineering algorithms or models to 
estimate energy and/or demand use. 
 
ENGINEERING USEFUL LIFE - An engineering estimate of the number of years that a 
piece of equipment will operate if properly maintained.  
 
ERPA - See ENERGY RESOURCES PROGRAM ACCOUNT. 
 
ERROR - Deviation of measurements from the true value. 
 
ESCO - See ENERGY SERVICE COMPANY.  
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EUL - See EFFECTIVE USEFUL LIFE. 
 
EVALUATION - The performance of studies and activities aimed at determining the 
effects of a program, or any of a wide range of assessment activities associated with 
understanding or documenting program performance or potential performance, assessing 
program or program-related markets and market operations, or any of a wide range of 
evaluative efforts including assessing program-induced changes in energy efficiency 
markets, levels of demand or energy savings, and program cost-effectiveness.  
 
EXCEPTIONAL METHOD - An approved alternative calculation method that analyzes 
designs, materials, or devices that cannot be adequately modeled using public domain 
computer programs. Exceptional methods must be submitted to and approved by the 
California Energy Commission. [See California Code of Regulations, Title 20, Section 
1409(b)3] Two examples of exceptional methods are the controlled ventilation crawl 
space (CVC) credit and the combined hydronic space and water heating method. 
 
EXTERNAL VALIDITY - The extent to which the association between an independent 
variable and a dependent variable that is demonstrated within a research setting also 
holds true in the general environment. 
 
FINANCING PROGRAMS - These types of programs encourage investments in energy 
efficiency through offerings such as:  below market interest rates or terms, gap financing, 
and financial packages. 
 
FOOTCANDLE - A unit of illuminance on a surface that is one foot from a uniform 
point source of light of one candle and is equal to one lumen per square foot. 
 
FRAMING EFFECTS - The effect of framing (wood or metal studs, joists, beams, etc.) 
on the overall U-value of a wall, roof, floor, window or other building surface. Framing 
generally increases the U-Value and decreases the R-Value of insulated surfaces. 
 
FREE DRIVER - A non-participant who adopted a particular efficiency measure or 
practice as a result of a utility program. See SPILLOVER EFFECTS for aggregate 
impacts. 
 
FREE RIDER - A program participant who would have implemented the program 
measure or practice in the absence of the program. 
 
GAS PUBLIC GOODS CHARGE - Created by AB1002 in 2000, an unbundled rate 
component included on gas customer bills to fund public purpose programs including 
energy efficiency, low-income and research and development.   
 
GENERAL LIGHTING - Lighting designed to provide a substantially uniform level of 
illumination throughout an area, exclusive of any provision for special visual tasks or 
decorative effects.  [See California Code of Regulations, Title 24, Section 2-5302] 
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GIGAWATT (GW) - One thousand megawatts (1,000 MW) or, one million kilowatts 
(1,000,000 kW) or one billion watts (1,000,000,000 watts) of electricity. One gigawatt is 
enough to supply the electric demand of about one million average California homes. 
 
GIGAWATT-HOUR (GWH) - One million kilowatt-hours of electric power.  
 
GLAZING - A covering of transparent or translucent material (typically glass or plastic) 
used for admitting light. 
 
GLOBAL CLIMATE CHANGE - Gradual changing of global climates due to buildup of 
carbon dioxide and other greenhouse gases in the earth’s atmosphere.  Carbon dioxide 
produced by burning fossil fuels has reached levels greater than what can be absorbed by 
green plants and the seas. 
 
GREENHOUSE EFFECT - The presence of trace atmospheric gases make the earth 
warmer than would direct sunlight alone. These gases (carbon dioxide [CO2], methane 
[CH4], nitrous oxide [N2O], tropospheric ozone [O3], and water vapor [H2O]) allow 
visible light and ultraviolet light (shortwave radiation) to pass through the atmosphere 
and heat the earth’s surface.  This heat is re-radiated from the earth in form of infrared 
energy (long wave radiation).  The greenhouse gases absorb part of that energy before it 
escapes into space. This process of trapping the long wave radiation is known as the 
greenhouse effect.  Scientists estimate that without the greenhouse effect, the earth’s 
surface would be roughly 54 degrees Fahrenheit colder than it is today - too cold to 
support life as we know it.  See GLOBAL CLIMATE CHANGE. 
 
GROSS AREA - The area of a surface including areas not belonging to that surface (such 
as windows and doors in a wall). 
 
GROSS LOAD IMPACT - The change in energy consumption and/or demand that results 
directly from program-related actions taken by participants in the DSM program, 
regardless of why they participated. 
 
HARDWARE PROGRAMS - Programs primarily intended to provide measurable energy 
savings through installation of energy efficiency measures or provision of energy 
efficiency services. 
 
HEAT BALANCE - The outdoor temperature at which a building’s internal heat gain 
(from people, lights and machines) is equal to the heat loss through windows, roof and 
walls. 
 
HEAT CAPACITY - The amount of heat necessary to raise the temperature of a given 
mass one degree. Heat capacity may be calculated by multiplying the mass by the 
specific heat. 
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HEAT GAIN - an increase in the amount of heat contained in a space, resulting from 
direct solar radiation, heat flow through walls, windows, and other building surfaces, and 
the heat given off by people, lights, equipment, and other sources. 
 
HEAT LOSS - A decrease in the amount of heat contained in a space, resulting from heat 
flow through walls, windows, roof and other building surfaces and from exfiltration of 
warm air. 
 
HEAT PUMP - An air conditioning unit which is capable of heating by refrigeration, 
transferring heat from one (often cooler) medium to another (often warmer) medium, and 
which may or may not include a capability for cooling. This reverse-cycle air conditioner 
usually provides cooling in summer and heating in winter. 
 
HEAT RATE - A number that tells how efficient a fuel-burning power plant is. The heat 
rate equals the Btu content of the fuel input divided by the kilowatt-hours of power 
output. 
 
HEAT TRANSFER - Flow of heat energy induced by a temperature difference. Heat 
flow through a building envelope typically flows from a heated, or hot area to a cooled, 
or cold area. 
 
HEATING DEGREE DAYS - The cumulative number of degrees in a month or year by 
which the mean temperature falls below 18.3°C/65°F. 
 
HEAP - See HOME ENERGY ASSISTANCE PROGRAM. 
 
HEATING SEASONAL PERFORMANCE FACTOR (HSPF) - A representation of the 
total heating output of a central air conditioning heat pump in Btus during its normal 
usage period for heating, divided by the total electrical energy input in watt-hours during 
the same period, as determined using the test procedure specified in the California Code 
of Regulations, Title 20, Section 1603(c). 
 
HETEROSCEDASTICITY - The variance in the error term is changing.  This violates 
the regression assumption of constant variance.  Common example is where variance is 
expected to be greater on a variable measurement for larger firms than for smaller firms.  
 
HOME ENERGY ASSISTANCE PROGRAM (HEAP) - A centrally operated direct 
payment program that assists eligible households in offsetting the cost of heating and 
cooling their homes.  Payments are generally made in the form of dual party warrants 
(checks) made payable to the applicant and their designated utility company. The 
program is administered by the California Department of Economic Opportunity using 
federal and state funds.  
 
HOMOSCEDASTIC (HOMOSCEDASTICITY) - The error term has constant variance, 
an assumption of classical regression analysis. 
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HORSEPOWER (HP) - A unit for measuring the rate of doing work. One horsepower 
equals about three-fourths of a kilowatt (745.7 watts). 
 
HSPF - See HEATING SEASONAL PERFORMANCE FACTOR. 
 
HVAC (Heating Ventilation and Air Conditioning) - A system that provides heating, 
ventilation and/or cooling within or associated with a building. 
 
HVAC SYSTEM - The equipment, distribution network, and terminals that provides 
either collectively or individually the processes of heating, ventilating, or air conditioning 
to a building. 
 
JACK-KNIFE - A means of estimating a statistical/econometric estimator’s variance by 
computing the variance of the estimates produced by that estimator omitting each of the 
observations in turn. 
 
IMPACT EVALUATION - Used to measure the change in energy and/or demand usage 
(such kWh, kW and therms) attributed to energy efficiency and demand response 
programs.   
 
IMPACT YEAR - Depending on the context, impact year means either (a) the twelve 
months subsequent to participation used to represent program costs or load impacts 
occurring in that year, or (b) any calendar year after the program year in which load 
impacts may occur. 
 
IMPLEMENTATION THEORY - A theory describing how a program should be 
structured and implemented and the theoretical rationale supporting the reasons for the 
program structure and the implementation approach. 
 
IMPLEMENTER - An entity or person selected and contracted with or qualified by a 
program administrator or by the Commission to receive PGC funds for providing 
products and services to customers. 
 
INCENTIVES - Financial support (e.g., rebates, low-interest loans) to install energy 
efficiency measures. The incentives are solicited by the customer and based on the 
customer’s billing history and/or customer-specific information.  
 
INDEPENDENT VARIABLES - The factors that affect the energy and demand used in a 
building but cannot be controlled (e.g., weather or occupancy). 
 
INDIGENOUS ENERGY RESOURCES - Power and heat derived from sources native to 
California. These include geothermal, hydro, biomass, solar and wind energy. The term 
usually is understood to include cogeneration facilities. 
 
INFILTRATION - The uncontrolled inward leakage of air through cracks and gaps in the 
building envelope, especially around windows, doors and duct systems. 
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INFILTRATION BARRIER - A material placed on the outside or the inside of exterior 
wall framing to restrict inward air leakage, while permitting the outward escape of water 
vapor from the wall cavity. [See California Code of Regulations, Title 24, Section 2-
5302] 
 
INFORMATION PROGRAMS - Programs primarily intended to provide customers with 
information regarding generic (not customer-specific) conservation and energy efficiency 
opportunities. For these programs, the information may be unsolicited by the customer. 
Programs that provide incentives in the form of unsolicited coupons for discount on low 
cost measures are also included. 
 
INSULATION, THERMAL - A material having a relatively high resistance of heat flow 
and used principally to retard heat flow.  See R-VALUE. 
 
INTEGRATED PART-LOAD VALUE (IPLV) - A single number figure of merit based 
on part-load EER or COP expressing part-load efficiency for air conditioning and heat 
pump equipment on the basis of weighted operation at various load capacities for the 
equipment. 
 
INTEGRATED RESOURCE PLANNING (IRP) - A public planning process and 
framework within which the costs and benefits of both demand- and supply-side 
resources are evaluated to develop the least-total-cost mix of utility resource options. In 
many states, IRP includes a means for considering environmental damages caused by 
electricity supply/transmission and identifying cost-effective energy efficiency and 
renewable energy alternatives. IRP has become a formal process prescribed by law in 
some states and under some provisions of the Clean Air Act amendments of 1992. 
 
INTERNAL VALIDITY - The extent to which alternative explanations can be eliminated 
as causes for an observed association between an independent and dependent variables 
within a research setting/sample. 
 
INTERRUPTIBLE SERVICE (Electric utility) - Electricity supplied under agreements 
that allow the supplier to curtail or stop service at times. 
 
INVESTOR-OWNED UTILITIES (IOU) - A private company that provides a utility, 
such as water, natural gas or electricity, to a specific service area.  The investor-owned 
utility is regulated by the California Public Utilities Commission. 
 
JOULE - A unit of work or energy equal to the amount of work done when the point of 
application of force of 1 newton is displaced 1 meter in the direction of the force. It takes 
1,055 joules to equal a British thermal unit. It takes about 1 million joules to make a pot 
of coffee. 
 
kBtu - One-thousand (1,000) Btus.   
 

February 2004 19 California Evaluation Framework 
 



TecMarket Works Framework Team  Glossary 

KILOWATT (kW) - One thousand (1,000) watts. A unit of measure of the amount of 
electricity needed to operate given equipment. On a hot summer afternoon a typical home 
with central air conditioning and other equipment in use might have a demand of four kW 
each hour. 
 
KILOWATT-HOUR (kWh) - The most commonly-used unit of measure telling the 
amount of electricity consumed over time. It means one kilowatt of electricity supplied 
for one hour.  
 
LATENT HEAT - A change in the heat content that occurs without a corresponding 
change in temperature, usually accompanied by a change of state (as from liquid to vapor 
during evaporation). 
 
LATENT LOAD - The cooling load caused by moisture in the air. 
 
LEVEL OF SERVICES - The utility received by a customer from energy using 
equipment. Level of service may be expressed as the volume of a refrigerator, an indoor 
temperature level, the production output of a manufacturing facility, lighting levels per 
square foot, etc. 
 
LIFE EXTENSION - A term used to describe capital expenses which reduce operating 
and maintenance costs associated with continued operation of electric utility boilers. Such 
boilers usually have a forty-year operating life under normal circumstances. 
 
LIFE-CYCLE COST - Amount of money necessary to own, operate and maintain a 
building over its useful life. 
 
LIFELINE RATES - Rates charged by a utility company for the low income, the 
disadvantaged and senior citizens. The rates provide a discount for minimum necessary 
utilities, such as electricity requirements of typically 300 to 400 kilowatt/hours per 
month. 
 
LINEAR REGRESSION ESTIMATOR (FOR SAMPLING) - Used to increase precision 
in a sample design by using an auxiliary variable that is correlated with the desired 
outcome variable where the relationship line does not go through the origin (as would be 
the case for a ratio estimator).  Either a uniform regression estimator across strata or 
separate regression estimators per strata may be selected as the best design based upon 
the whether there is a relationship between the auxiliary variable and the selection of the 
strata parameter. 
 
LIRM - See LOAD IMPACT REGRESSION MODEL. 
 
LOAD - An end use device or an end use customer that consumes power. Load should 
not be confused with demand, which is the measure of power that a load receives or 
requires.  The amount of electric power supplied to meet one or more end user’s needs. 
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LOAD DIVERSITY - The condition that exists when the peak demands of a variety of 
electric customers occur at different times. This is the objective of “load molding” 
strategies, ultimately curbing the total capacity requirements of a utility. 
 
LOAD FACTOR - A percent telling the difference between the amount of electricity a 
consumer used during a given time span and the amount that would have been used if the 
usage had stayed at the consumer’s highest demand level during the whole time.  The 
term also is used to mean the percentage of capacity of an energy facility - such as power 
plant or gas pipeline - that is utilized in a given period of time. 
 
LOAD IMPACT - Changes in electric energy use, electric peak demand, or natural gas 
use.  
 
LOAD IMPACT REGRESSION MODEL (LIRM) - The most general definition of a 
LIRM is a statistical model that produces estimates of the load impacts of energy 
conservation programs. Depending on the particular approach and the statistical issues 
encountered, it may involve more than one regression model and technique: (1) The load 
impact estimation model typically is a linear or non-linear regression model that uses 
billing data that estimates gross and/or net load impacts. Data from program non-
participants, in addition to participant data, can be used to derive net impacts directly or 
to affect other statistical control. (2) The participant/decision model typically is a discrete 
choice model used in conjunction with the load impact estimation model to isolate free 
ridership effects, generate self-selection correction terms, and/or net-to-gross ratios as 
needed. When this model is used to estimate a net-to-gross ratio, the resulting estimate is 
multiplied by an estimate of gross load impact to yield an estimate of net load impact.  
 
LOAD MANAGEMENT - Steps taken to reduce power demand at peak load times or to 
shift some of it to off-peak times. This may be with reference to peak hours, peak days or 
peak seasons. The main thing affecting electric peaks is air conditioning usage, which is 
therefore a prime target for load management efforts. Load management may be pursued 
by persuading consumers to modify behavior or by using equipment that regulates some 
electric consumption. 
 
LOAD PROGRAM - A program that provides services to customers in only one 
jurisdiction of the state (e.g., one county, city, or region).  Local programs may be 
experimental and are designed to serve the needs of a particular geographic area. 
 
LOAD SHAPE - The time-of-use pattern of customer or equipment energy use.  This 
pattern can be over 24 hours or over a year (8760 hours). 
 
LOAD SHAPE IMPACTS - Changes in load shape induced by a program. 
 
LOADED QUESTION - A question whose wording encourages the respondent to 
provide a particular answer. 
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LOGIC MODEL  - The graphical representation of the program theory showing the flow 
between activities, their outputs, and subsequent short-term, intermediate, and long-term 
outcomes.  Often the logic model is displayed with these elements in boxes and the causal 
flow being shown by arrows from one to the others in the program logic.  It can also be 
displayed as a table with the linear relationship presented by the rows in the table.   
 
LOSSES (Electric utility) - Electric energy or capacity that is wasted in the normal 
operation of a power system. Some kilowatt-hours are lost in the form of waste heat in 
electrical apparatus such as substation conductors. LINE LOSSES are kilowatts or 
kilowatt-hours lost in transmission and distribution lines under certain conditions. 
 
LOST OPPORTUNITIES - Energy efficiency measures that offer long-lived, cost-
effective savings that are fleeting in nature. A lost opportunity occurs when a customer 
does not install an energy efficiency measure that is cost-effective at the time, but whose 
installation is unlikely to be cost-effective (or is less cost-effective) later. 
 
LOW-E - A special coating that reduces the emissivity of a window assembly, thereby 
reducing the heat transfer through the assembly. 
 
LUMEN - A measure of the amount of light available from a light source equivalent to 
the light emitted by one candle. 
 
LUMENS/WATT - A measure of the efficacy of a light fixture; the number of lumens 
output per watt of power consumed. 
 
LUMINAIRE - A complete lighting unit consisting of a lamp or lamps together with the 
parts designed to distribute the light, to position and protect the lamps and to connect the 
lamps to the power supply. California Code of Regulations, Section 2- 1602(h)]. 
 
LUX - A unit of illumination equal to the direct illumination on a surface that is 
everywhere one meter from a uniform point source of one candle; a unit of illumination 
that is equal to one lumen per square meter.  
 
MAIN METER - The meter that measures the energy used for the whole facility. There is 
at least one meter for each energy source and possibly more than one per source for large 
facilities. Typically, utility meters are used, but dataloggers may also be used as long as 
they isolate the load for the facility being studied. When more than one meter per energy 
source exists for a facility, the main meter may be considered the accumulation of all the 
meters involved. 
 
MARGINAL COST - The sum that has to be paid for the next increment of product or 
service.  The marginal cost of electricity is the price to be paid for kilowatt-hours above 
and beyond those supplied by presently available generating capacity. 
 
MARKET ACTORS - Individuals and organizations in the production, distribution, 
and/or delivery chain of energy efficiency products, services and practices. This may 
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include, but is not limited to, manufacturers, distributors, wholesalers, retailers, vendors, 
dealers, contractors, developers, builders, financial institutions, and real estate brokers 
and agents. 
 
MARKET ASSESSMENT - An analysis function that provides an assessment of how 
and how well a specific market or market segment is functioning with respect to the 
definition of well-functioning markets or with respect to other specific policy objectives.  
Generally includes a characterization or description of the specific market or market 
segments, including a description of the types and number of buyers and sellers in the 
market, the key actors that influence the market, the type and number of transactions that 
occur on an annual basis, and the extent to which energy efficiency is considered an 
important part of these transactions by market participants. This analysis may also 
include an assessment of whether or not a market has been sufficiently transformed to 
justify a reduction or elimination of specific program interventions. Market assessment 
can be blended with strategic planning analysis to produce recommended program 
designs or budgets. One particular kind of market assessment effort is a baseline study, or 
the characterization of a market before the commencement of a specific intervention in 
the market, for the purpose of guiding the intervention and/or assessing its effectiveness 
later. 
 
MARKET BARRIER - Any characteristic of the market for an energy-related product, 
service, or practice that helps to explain the gap between the actual level of investment in, 
or practice of, energy efficiency and an increased level that would appear to be cost-
beneficial to the consumer. 
 
MARKET EFFECT - A change in the structure or functioning of a market or the 
behavior of participants in a market that result from one or more program efforts.  
Typically these efforts are designed to increase in the adoption of energy efficient 
products, services, or practices and are causally related to market interventions.  
 
MARKET EVENT - The broader circumstances under which a customer considers 
adopting an energy efficiency product, service, or practice.  Types of market events 
include, but are not necessarily limited to, the following: (a) new construction, or the 
construction of a new building or facility; (b) renovation, or the updating of an existing 
building or facility; (c) remodeling, or a change in an existing building; (d) replacement, 
or the replacement of equipment, either as a result of an emergency such as equipment 
failure, or as part of a broader planned event; and, (e) retrofit, or the early replacement of 
equipment or refitting of a building or facility while equipment is still functioning, often 
as a result of an intervention into energy efficiency markets. 
 
MARKET PARTICIPANTS - The individuals and organizations participating in 
transactions with one another within an energy efficiency market or markets, including 
Customers and Market Actors. 
 
MARKET POTENTIAL STUDIES - See ACHIEVABLE POTENTIAL 
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MARKET SECTORS - General types of markets that a program may target or in which a 
service offering may be placed.  Market sectors include categories such as Agricultural, 
Commercial, Industrial, Government, and Institutional.  Market sectors help the 
Commission assess how well its portfolio of programs is addressing the variety of 
markets for energy efficiency products and services in the state. 
 
MARKET SEGMENTS - A part of a market sector that can be grouped together as a 
result of a characteristic similar to the group.  Within the residential sector are market 
segments, such as renters, owners, multi-family, single-family, etc.  These market 
segments help the Commission assess how well its portfolio of programs is addressing 
the variety of segments within the markets served.  
 
MARKET THEORY - A theoretical description of how a market operates relative to a 
specific program or set of programs designed to influence that market.  Market theories 
typically include the identification of key market actors, information flows, and product 
flows through the market, relative to a program designed to change the way the market 
operates.  Market theories are typically grounded upon the information provided from a 
market assessment but can also be based up other information.  Market theories often 
describe how a program intervention can take advantage of the structure and function of a 
market to transform the market.  Market theories can also describe the key barriers and 
benefits associated with a market and describe how a program can exploit the benefits 
and overcome the barriers.  
 
MARKET TRANSFORMATION - A reduction in market barriers resulting from a 
market intervention, as evidenced by a set of market effects, that lasts after the 
intervention has been withdrawn, reduced or changed.  
 
MARKET-BASED PRICE - A price set by the mutual decisions of many buyers and 
sellers in a competitive market. 
 
MCF - One thousand cubic feet or natural gas, having an energy value of one million Btu. 
A typical home might use six MCF in a month. 
 
MEASURE (noun) - A product whose installation and operation at a customer’s premises 
results in a reduction in the customer’s on-site energy use, compared to what would have 
happened otherwise.  See also ENERGY EFFICIENCY MEASURE. 
 
MEASURE (verb) - Use of an instrument to assess a physical quantity, or use of a 
computer simulation to estimate a physical quantity. 
 
MEASURE DATA - Data collected from participants in a utility efficiency program after 
their participation. 
 
MEASURE RETENTION STUDY - An assessment of (a) the length of time the 
measure(s) installed during the program year are maintained in operating condition; and 
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(b) the extent to which there has been a significant reduction in the effectiveness of the 
measure(s). 
 
MEASURED SAVINGS - Savings or reductions in billing determinants, which are 
determined using engineering analysis in combination with measured data or through 
billing analysis. 
 
MEGAWATT (MW) - One thousand kilowatts (1,000 kW) or one million (1,000,000) 
watts. One megawatt is enough energy to power 1,000 average California homes. 
 
MEGAWATT HOUR (MWh) - One thousand kilowatt-hours, or an amount of electricity 
that would supply the monthly power needs of 1,000 typical homes in the Western U.S. 
(This is a rounding up to 8,760 kWh/year per home based on an average of 8,549 kWh 
used per household per year [U.S. DOE EIA, 1997 annual per capita electricity 
consumption figures].) 
 
MESSAGE DILUTION FACTOR - The percent of a target market that is actually 
exposed to a message.  A newspaper ad may reach two million people, but it may have a 
message dilution factor of .01 indicating that the message was actually seen by 20,000 
people (2,000,000 x .01 = 20,000). 
 
METER - A device used to measure some quantity, which includes electrical demand, 
electrical energy, temperature, flow, and so on. A device for measuring levels and 
volumes of a customer’s gas or electricity use. 
 
METERED DATA - Data collected at a customer’s premises over time through a meter 
for a specific end use, or energy-using system (e.g., lighting and HVAC), or location 
(e.g., floors of a building or a whole premise).  Metered data may be collected over a 
variety of time intervals. Usually refers to electricity or gas data. 
 
METERED DEMAND - The average time rate of energy flow over a period of time 
recorded by a utility meter. 
 
METERING - The collection of energy consumption data over time at a customer’s 
premises through the use of meters.  These meters may collect information about kWh, 
kW or therms, with respect to an end use, a circuit, a piece or equipment or a whole 
building (or facility). Short-term metering generally refers to data collection for no more 
than a few weeks. End use metering refers specifically to separate data collection for one 
or more end uses in a building, such as lighting, air conditioning or refrigeration. What is 
called “spot metering” is not metering in this sense, but is instantaneous measurement 
(rather than over time) of volts, amps, watts or power factor to determine equipment size 
and/or power draw. 
 
MODEL - A mathematical representation or calculation procedure that is used to predict 
the energy use and demand in a building or facility or to estimate efficiency program 
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savings estimates. Models may be based on equations that specifically represent the 
physical processes or may be the result of statistical analysis of energy use data. 
 
MONITORING (equipment or system) - Gathering of relevant measurement data over 
time to evaluate equipment or system performance, e.g., chiller electric demand, inlet 
evaporator temperature and flow, outlet evaporator temperature, condenser inlet 
temperature, and ambient dry-bulb temperature and relative humidity or wet-bulb 
temperature, for use in developing a chiller performance map (e.g., kW/ton vs. cooling 
load and vs. condenser inlet temperature). 
 
MULTICOLLINEARITY - When two or more independent variables in a regression 
model are highly correlated with each other producing high standard errors for the 
regression parameter.  The mathematics of a regression model fail if there is perfect 
collinearity, an exact linear relationship between two or more independent variables.  If 
the correlation between independent variables is higher than either has with the 
dependent variable, the problems of multicollinearity are highly likely.    
 
NATURAL CHANGE - The change in base usage over time. Natural change represents 
the effects of energy-related decisions that would have been made in the absence of the 
utility programs by both program participants and non-participants. 
 
NEES (or NEBS) - See NON-ENERGY EFFECTS. 
 
NET LOAD IMPACT - The total change in load that is attributable to the utility DSM 
program.  This change in load may include, implicitly or explicitly, the effects of free 
drivers, free riders, state or federal energy efficiency standards, changes in the level of 
energy service, and natural change effects. 
 
NET-TO-GROSS RATIO - A factor representing net program load impacts divided by 
gross program load impacts that is applied to gross program load impacts to convert them 
into net program load impacts.  This factor is also sometimes used to convert gross 
measure costs to net measure costs. 
 
NEW CONSTRUCTION - Residential and non-residential buildings that have been 
newly built or have added major additions subject to Title 24, the California building 
standards code. 
 
NON-DEPLETABLE ENERGY SOURCES - Energy that is not obtained from 
depletable energy sources. [See California Code of Regulations, Title 24, Section 2-5302] 
 
NON-ENERGY EFFECTS (NEES) or NON-ENERGY BENEFITS (NEBS) – The 
identifiable and sometimes quantifiable non-energy results associated with program 
implementation or participation.  Some examples of NEEs include: reduced emissions & 
environmental benefits, productivity improvements, jobs created, reduced utility debt and 
disconnects, and higher comfort and convenience level of participant. The effects of an 
energy efficiency or resource acquisition program that are other than energy saved. 
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NON-PARTICIPANT - Any customer who was eligible but did not participate in the 
utility program under consideration in a given program year. 
 
NON-RESIDENTIAL - Facilities used for business, commercial, agricultural, 
institutional, and industrial purposes. 
 
NON-RESIDENTIAL BUILDING - Any building which is heated or cooled in its 
interior, and is of an occupancy type other than Type H, I, or J, as defined in the Uniform 
Building Code, 1973 edition, as adopted by the International Conference of Building 
Officials. 
 
NON-RESIDENTIAL HARD TO REACH - Those customers who do not have easy 
access to program information or generally do not participate in energy efficiency 
programs due to a language, business size, geographic, or lease (split incentive) barrier.  
 
NORMALIZATION - Adjustment of the results of a model due to changes in baseline 
assumptions (non-independent variables) during the test or post-retrofit period. 
 
NOx - Oxides of nitrogen that are a chief component of air pollution that can be produced 
by the burning of fossil fuels. Also called nitrogen oxides. 
 
NUG - A non-utility generator. A generation facility owned and operated by an entity 
who is not defined as a utility in that jurisdictional area. 
 
OBLIGATION TO SERVE - The obligation of a utility to provide electric service to any 
customer who seeks that service, and is willing to pay the rates set for that service. 
Traditionally, utilities have assumed the obligation to serve in return for an exclusive 
monopoly franchise. 
 
OCCUPANCY SENSOR - A control device that senses the presence of a person in a 
given space, commonly used to control lighting systems in buildings. 
 
OHM - A unit of measure of electrical resistance. One volt can produce a current of one 
ampere through a resistance of one ohm. 
 
ORIENTATION - The position of a building relative to the points of a compass. 
 
OVERARCHING EVALUATION STUDIES - Collection and analysis of information at 
a statewide or regional level that can be used for program and portfolio evaluation 
planning and policy decision-making purposes. 
 
PARALLEL SURVEY DESIGN - A survey in which similar questions on the same topic 
are asked to several distinct groups to assess construct validity. 
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PARTICIPANT - An individual, household, business, or other utility customer that 
received the service or financial assistance offered through a particular utility DSM 
program, set of utility programs, or particular aspect of a utility program in a given 
program year. Participation is determined in the same way as reported by a utility in its 
Annual DSM Summary. 
 
PARTICIPANT TEST - A cost-effectiveness test intended to measure the cost-
effectiveness of energy efficiency programs from the perspective of electric and/or gas 
customers (individuals or organizations) participating in them. 
 
PARTIES OR INTERESTED PARTIES - Persons and organizations with an interest in 
energy efficiency that comment on or participate in the Commission’s efforts to develop 
and implement ratepayer-funded energy efficiency programs. 
 
PASSIVE SOLAR ENERGY - Use of the sun to help meet a building’s energy needs by 
means of architectural design (such as arrangement of windows) and materials (such as 
floors that store heat). 
 
PASSIVE SOLAR SYSTEM - A solar heating or cooling system that uses no external 
mechanical power to move the collected solar heat. 
 
PBR - See PERFORMANCE-BASED REGULATION. 
 
PEAK DEMAND - The maximum level of metered demand during a specified period, 
such as a billing month, or during a specified peak demand period. 
 
PEAK DEMAND PERIOD - Noon to 7 p.m. Monday through Friday, June, July, August, 
and September. 
 
PEAK LOAD - The highest electrical demand within a particular period of time. Daily 
electric peaks on weekdays occur in late afternoon and early evening. Annual peaks occur 
on hot summer days. 
 
PERFORMANCE CONTRACTS - A binding agreement between two parties prescribing 
the range and magnitude of achievement required of equipment, subsystem, or system, 
which is provided by one party for the benefit and use of the other. 
 
PERFORMANCE MANAGEMENT - The determination or the extent to which a person, 
organization, or program is successfully meeting specified goals and objectives. 
 
PERFORMANCE-BASED REGULATION (PBR) - Any rate-setting mechanism which 
attempts to link rewards (generally profits) to desired results or targets. PBR sets rates, or 
components of rates, for a period of time based on external indices rather than a utility’s 
cost-of-service.  Other definitions include light-handed regulation which is less costly and 
less subject to debate and litigation. A form of rate regulation which provides utilities 
with better incentives to reduce their costs than does cost-of-service regulation. 
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PERSISTENCE STUDY - A study to assess changes in net program impacts over time 
(that include retention and technical degradation). 
PGC - See PUBLIC GOODS CHARGE. 
 
PORTFOLIO - All IOU and non-IOU energy efficiency programs funded through the 
PGC that are implemented during a program year or cycle. 
 
POST RETROFIT PERIOD - The time following a retrofit during which savings are to 
be determined. 
 
PRACTICE - Generally refers to a change in a customer’s behavior or procedures that 
reduces energy use (e.g., thermostat settings, maintenance procedures). 
 
PRACTICE RETENTION STUDY - An assessment of the length of time a customer 
continues the energy conservation behavioral changes after adoption of these changes. 
 
PRECISION - The indication of the closeness of agreement among repeated 
measurements of the same physical quantity.  In econometrics, the accuracy of an 
estimator as measured by the inverse of its variance. 
 
PROCESS EVALUATION - A systematic assessment of an energy efficiency program 
for the purposes of (a) documenting program operations at the time of the examination, 
and (b) to identify and recommend improvements that can be made to the program to 
increase the program’s efficiency or effectiveness for acquiring energy resources while 
maintaining high levels of participant satisfaction.  
 
PROCESS OVERHAUL - Modifications to industrial or agricultural processes to 
improve their energy use characteristics. 
 
PROGRAM - An activity, strategy, or course of action undertaken by an implementer or 
administrator using PGC funds.  Each program is defined by a unique combination of 
program strategy, market segment, marketing approach, and energy efficiency measure(s) 
included. 
 
PROGRAM (IMPLEMENTATION) CYCLE - The period of time over which programs 
are funded, planned and implemented.  Can be an annual cycle, a bi-annual cycle or other 
period of time.  
 
PROGRAM DESIGN - The method or approach for making, doing, or accomplishing an 
objective by means of a program. 
 
PROGRAM DEVELOPMENT - The process by which ideas for new or revised energy 
efficiency programs are converted into a design to achieve a specific objective. 
 
PROGRAM PENETRATION - The level of program acceptance among qualified 
customers. 
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PROGRAM MANAGEMENT - The responsibility and ability to oversee and guide the 
performance of a program to achieve its objective. 
 
PROGRAM STRATEGIES - Refers to the type of method deployed by the program in 
order to obtain program participation.  Some examples of program strategies include:  
rebates, codes, performance contracting and audits. 
 
PROGRAM THEORY - A presentation of the goals of a program, incorporated with a 
detailed presentation of the activities that the program will use to accomplish those goals 
and the identification of the causal relationships between the activities and the program’s 
effects.   
 
PROGRAM YEAR - The calendar year in which program participation occurs.  
 
PROGRAMMABLE CONTROLLER - A device that controls the operation of electrical 
equipment (such as air conditioning units and lights) according to a preset time schedule. 
 
PROJECT - An activity or course of action undertaken by an implementer involving one 
or multiple energy efficiency measures, usually at a single site. 
 
PROJECT DEVELOPMENT - The process by which an implementer identifies a 
strategy or creates a design to provide energy efficiency products, services, and practices 
directly to customers. 
 
PUBLIC GOODS CHARGE (PGC) - Per Assembly Bill (AB) 1890, a universal charge 
applied to each electric utility Customer’s bill to support the provision of public goods.  
Public goods covered by California’s electric PGC include public purpose energy 
efficiency programs, low-income services, renewables, and energy-related research and 
development.  
 
PUBLIC INTEREST GOALS - Public interest goals of electric utility regulation include: 
(a) inter-and intra-class and intergenerational equity); (b) the equal treatment of equals 
(horizontal equity); (c) balancing long- and short-term goals that have the potential to 
affect intergenerational balance; (d) protecting against the abuse of monopoly power; and 
(e) general protection of the health and welfare of the citizens of the state, nation, and 
world.  Environmental and other types of social costs are subsumed under the equity and 
health and welfare responsibilities. 
RADIANT BARRIER - A device designed to reduce or stop the flow of radiant energy. 
 
RATIO ESTIMATOR (SAMPLING METHOD) – A sampling method to obtain 
increased precision by taking advantage of the correlation between an auxiliary variable 
and the variable of interest to reduce the coefficient of variation. 
 
REBATES - A type of incentive provided to encourage the adoption of energy efficient 
practices, typically paid after the measure has been installed.  There are typically two 
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types of rebates: a Prescriptive Rebate, which is a prescribed financial incentive per unit 
for a prescribed list of products and a Customized Rebate, in which the financial 
incentive is determined using an analysis of the customer’s equipment and an agreement 
on the specific products to be installed.  Upstream rebates are financial incentives 
provided for manufacturing, sales, stocking, or other per unit energy efficient product 
movement activities designed to increase use of particular type of products.   
 
REBOUND EFFECT - A change in energy using behavior that yields an increased level 
of service and that occurs as a result of taking an energy efficiency action.  
 
RECALL - The ability to remember an event and discuss reactions to the event.  
Typically used in market effects evaluations in which a number of people may have been 
exposed to a promotional message, but only a small percent may remember (or recall) the 
message and be able to discuss the influence of the message. 
 
RECALL RESPONSE RATE - The percent of a target market exposed to a message that 
recalls the message. 
 
REGRESSION MODEL - A mathematical model based on statistical analysis where the 
dependent variable is regressed on the independent variables which are said to determine 
its value.  In so doing, the relationship between the variables is estimated statistically 
from the data used. 
 
RELIABILITY - When used in energy evaluation, refers to the likelihood that the 
observations can be replicated. 
 
REMODELING - Modifications to the characteristics of an existing residential or non-
residential building or energy-using equipment installed within it. 
 
RENEWABLE ENERGY - Resources that constantly renew themselves or that are 
regarded as practically inexhaustible. These include solar, wind, geothermal, hydro and 
wood. Although particular geothermal formations can be depleted, the natural heat in the 
earth is a virtually inexhaustible reserve of potential energy. Renewable resources also 
include some experimental or less-developed sources such as tidal power, sea currents 
and ocean thermal gradients. 
 
RENEWABLE RESOURCES - Renewable energy resources are naturally replenishable, 
but flow-limited. They are virtually inexhaustible in duration but limited in the amount of 
energy that is available per unit of time. Some (such as geothermal and biomass) may be 
stock-limited in that stocks are depleted by use, but on a time scale of decades, or perhaps 
centuries, they can probably be replenished. Renewable energy resources include: 
biomass, hydro, geothermal, solar and wind. In the future they could also include the use 
of ocean thermal, wave, and tidal action technologies. Utility renewable resource 
applications include bulk electricity generation, on-site electricity generation, distributed 
electricity generation, non-grid-connected generation, and demand-reduction (energy 
efficiency) technologies. 
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RENOVATION - Modifications to the characteristics of an existing residential or non-
residential building itself, including but not limited to windows, insulation, and other 
modifications to the building shell. 
 
REPLACEMENT - Refers to the changing of equipment either due to failure, move to 
more efficient equipment or other reasons near the end of product life or earlier.  Often 
used to refer to a move to a more energy efficient product that replaces an inefficient 
product.  
 
RESEARCH AND DEVELOPMENT (R&D) - Research is the discovery of fundamental 
new knowledge. Development is the application of new knowledge to develop a potential 
new service or product. Basic power sector R&D is most commonly funded and 
conducted through the Department of Energy (DOE), its associated government 
laboratories, university laboratories, the Electric Power Research Institute (EPRI), and 
private sector companies. 
 
RESIDENTIAL BUILDING - Means any hotel, motel, apartment house, lodging house, 
single and dwelling, or other residential building that is heated or mechanically cooled. 
 
RESIDENTIAL CUSTOMER - Existing single family residences, multi-family dwellings 
(whether master-metered or individually metered), and buildings that are essentially 
residential but used for commercial purposes, including, but not limited to, time shares 
and vacation homes. 
 
RESIDENTIAL HARD-TO-REACH - Those customers who do not have easy access to 
program information or generally do not participate in energy efficiency programs due to 
a language, income, housing type, geographic, or home ownership (split incentives) 
barrier. 
 
RETAIL MARKET - A market in which electricity and other energy services are sold 
directly to the end use customer. 
 
RETENTION (MEASURE) - The degree to which measures are retained in use after they 
are installed.  
 
RETROFIT - Energy efficiency activities undertaken in existing residential or non-
residential buildings where existing inefficient equipment is replaced by efficient 
equipment. 
 
RETROFIT ISOLATION - The savings measurement approach defined in the 
International Performance Measurement and Verification Protocols (IPMVP) Options A 
and B, and ASHRAE Guideline 14 that determines energy or demand savings through the 
use of meters to isolate the energy flows for the system(s) under consideration. 
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ROADMAP -  Set of decision trees or decision flow diagrams that support the process of 
determining if an evaluation of the program is necessary, and what type of evaluations, 
methods or steps can be used. 
 
R-VALUE - A unit of thermal resistance used for comparing insulating values of 
different material. It is basically a measure of the effectiveness of insulation in stopping 
heat flow. The higher the R-value number, a material, the greater its insulating properties 
and the slower the heat flow through it. The specific value needed to insulate a home 
depends on climate, type of heating system and other factors. 
 
SAE - See STATISTICALLY ADJUSTED ENGINEERING MODELS.   
 
SAMPLE DESIGN - The approach used to select the sample units. 
 
SAMPLING ERROR - The error in estimating a parameter caused by the fact that in the 
sample at hand all the disturbances are not zero. 
 
SAVINGS DETERMINATION - The process of separating a retrofit’s (energy efficiency 
measure’s) effectiveness from a facility’s energy use pattern.  It involves measurements 
of physical conditions and analysis of resultant data. 
 
SAVINGS MEASUREMENT APPROACH -  The estimation of energy and demand 
savings associated with an energy efficiency measure for a piece of equipment, a 
subsystem, or a system. The estimated savings are based on some kind of measured data 
from before and after the retrofit and may be calculated using a variety of engineering 
techniques.  
 
SEASONAL ENERGY EFFICIENCY RATIO (SEER) - The total cooling output of a 
central air conditioning unit in Btus during its normal usage period for cooling divided by 
the total electrical energy input in watt-hours during the same period, as determined using 
specified federal test procedures. (Title 20, Section 2-1602(c)(11).   
 
SERIAL CORRELATION - See AUTOCORRELATION. 
 
SENSIBLE HEAT - Heat that results in a temperature change. 
 
SERVICE AREA - The geographical territory served by a utility. 
 
SETBACK THERMOSTAT - See THERMOSTAT, SETBACK. 
 
SHADE SCREEN - A screen affixed to the exterior of a window or other glazed opening 
designed to reduce the solar radiation reaching the glazing. 
 
SHADING - (a) The protection from heat gains due to direct solar radiation; (b) Shading 
is provided by (1) permanently attached exterior devices, glazing materials, adherent 
materials applied to the glazing, or an adjacent building for non-residential buildings, 
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hotels, motels and high rise apartments, and by (2) devices affixed to the structure for 
residential buildings.  [See California Code of Regulations, Title 24, Section 2-5302] 
 
SHADING COEFFICIENT (SC) - The ratio of solar heat gain through fenestration, with 
or without integral shading devices, to that occurring through unshaded 1/8 in. thick clear 
double strength glass. See also SOLAR HEAT GAIN COEFFICIENT. 
 
SHGC - See SOLAR HEAT GAIN COEFFICIENT. 
 
SIMPLE RANDOM SAMPLING - A method of selecting n sample units out of the N 
population such that every one of the distinct N items has an equal chance of being 
selected. 
 
SIMPLIFIED ENGINEERING MODEL - Engineering equations used to calculate 
energy usage and/or savings.  These models are usually based on a quantitative 
description of physical processes that describe the transformation of delivered energy into 
useful work such as heat, lighting or motor drive. In practice, these models may be 
reduced to simple equations that calculate energy usage or savings as a function of 
measurable attributes of customers, facilities or equipment (e.g., lighting use = watts X 
hours of use). These models do not incorporate billing data and do not produce estimates 
of energy savings to which tests of statistical validity can be applied. 
 
SOLAR HEAT GAIN - Heat added to a space due to transmitted and absorbed solar 
energy. 
 
SOLAR HEAT GAIN COEFFICIENT (SHGG) - The ratio of the solar heat gain entering 
the space through the fenestration area to the incident solar radiation.  
 
SOLAR HEAT GAIN FACTOR - An estimate used in calculating cooling loads of the 
heat gain due to transmitted and absorbed solar energy through 1/8”-thick, clear glass at a 
specific latitude, time and orientation. 
 
SOLAR HEATING AND HOT WATER SYSTEMS - Solar heating or hot water systems 
provide two basic functions: (a) capturing the sun’s radiant energy, converting it into heat 
energy, and storing this heat in insulated storage tank(s); and (b) delivering the stored 
energy as needed to either the domestic hot water or heating system.  These components 
are called the collection and delivery subsystems. 
 
SPECIAL CONTRACTS - Any contract that provides a utility service under terms and 
conditions other than those listed in the utility’s tariffs.  For example, an electric utility 
may enter into an agreement with a large customer to provide electricity at a rate below 
the tariffed rate in order to prevent the customer from taking advantage of some other 
option that would result in the loss of the customer’s load.  This generally allows that 
customer to compete more effectively in their product market. 
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SPILLOVER - Reductions in energy consumption and/or demand in a utility’s service 
area caused by the presence of the DSM program, beyond program related gross savings 
of participants.  These effects could result from: (a) additional energy efficiency actions 
that program participants take outside the program as a result of having participated; ( b) 
changes in the array of energy-using equipment that manufacturers, dealers, and 
contractors offer all customers as a result of program availability; and (c) changes in the 
energy use of non-participants as a result of utility programs, whether direct (e.g., utility 
program advertising) or indirect (e.g., stocking practices such as (b) above, or changes in 
consumer buying habits). 
 
SPLIT-THE-SAVINGS (Electric Utility) - The basis for settling economy-energy 
transactions between utilities. The added costs of the supplier are subtracted from the 
avoided costs of the buyer, and the difference is evenly divided. 
 
SPURIOUSNESS OR SPURIOUS CORRELATION - The apparent association between 
two variables that is actually attributable to a third variable outside the current analysis, 
probably a common precedent variable. 
 
STAKEHOLDERS - In program evaluation, stakeholders refer to the myriad of parties 
that are impacted by a program.  Stakeholders include: regulatory staff, program 
designers, implementers and evaluators, energy producers, special interest groups, 
potential participants and customers. 
 
STANDARD DEVIATION - The square root of the variance.   
 
STANDARD PERFORMANCE CONTRACT (SPC) - Programs consisting of a set of 
agreements between the administrator or implementer and a number of project sponsors 
(either implementers or customers) to deliver energy savings from the installation of 
energy efficiency measures and technologies at a facility or set of facilities.  These 
agreements are for a pre-specified price per unit of energy savings, measured using a pre-
specified set of measurement and verification (M&V) protocols.  An SPC program is an 
open-ended offer with a pre-specified price and set of terms. 
 
STANDBY LOSS - A measure of the losses from a water heater tank. When expressed as 
a percentage, standby loss is the ratio of heat loss per hour to the heat content of the 
stored water above room temperature. When expressed in watts, standby loss is the heat 
lost per hour, per square foot of tank surface area. [See California Code of Regulations, 
Title 20, Section 1602(f)(5)] 
 
STATEWIDE MARKETING AND OUTREACH PROGRAMS - Programs that convey 
consistent statewide messages to individual consumers through mass-market advertising 
campaign. 
 
STATEWIDE PROGRAM - A program available in the service territories of all four 
large IOUs, with identical implementation characteristics in all areas, including 
incentives and application procedures. 
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STATISTICAL ANALYSIS - Extrapolation of sample data up to the population, 
calculation of error bounds. 
 
STATISTICAL COMPARISONS -  A comparison group of customers serving as a proxy 
of what program participants would have looked like if the program had not been offered. 
 
STATISTICALLY ADJUSTED ENGINEERING (SAE) MODELS - A category of 
billing analysis models that incorporate the engineering estimate of savings as a 
dependent variable.  The regression coefficient in these models is the percentage of the 
engineering estimate of savings observed in changes in energy usage.  For example, if the 
coefficient on the SAE term is 0.8, this means that the customers are on average realizing 
80% of the savings from their engineering estimates.   
 
STEADY-STATE EFFICIENCY - A performance rating for space heaters; a measure of 
the percentage of heat from combustion of gas which is transferred to the space being 
heated under specified steady-state conditions. [See California Code of Regulations, Title 
20, Section 1602(e)(13)] 
 
STRANDED BENEFITS - Public interest programs and goals which could be 
compromised or abandoned by a restructured electric industry. These potential “stranded 
benefits” might include: environmental protection, fuel diversity, energy efficiency, low-
income ratepayer assistance, and other types of socially beneficial programs. 
 
STRATIFIED RANDOM SAMPLING – The population is divided into N units of 
subpopulations that are non-overlapping and together comprise the entire population, 
called strata.  A simple random sample is taken of each strata to create a sample based 
upon stratified random sampling. 
 
STRATIFIED RATIO ESTIMATION -  A sampling method that combines a stratified 
sample design with a ratio estimator to reduce the coefficient of variation by using the 
correlation of a known measure for the unit (e.g., expected energy savings) to stratify the 
population and allocate sample from strata for optimal sampling. 
 
SUNK COST - In economics, a sunk cost is a cost that has already been incurred, and 
therefore cannot be avoided by any strategy going forward. 
 
SUPPLY-SIDE - Activities conducted on the utility’s side of the customer meter.  
Activities designed to supply electric power to customers, rather than meeting load 
though energy efficiency measures or on-site generation on the customer side of the 
meter. 
 
SYSTEM - A combination of equipment and/or controls, accessories, interconnecting 
means, and terminal elements by which energy is transformed so as to perform a specific 
function, such as HVAC, service water heating, or illumination. 
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SYSTEM INTEGRATION (OF NEW TECHNOLOGIES) - The successful integration of 
a new technology into the electric utility system by analyzing the technology’s system 
effects and resolving any negative impacts that might result from its broader use. 
 
TECHNICAL DEGRADATION FACTOR - A multiplier used to account for time-and-
use-related change in the energy savings of a high efficiency measure or practice relative 
to a standard efficiency measure or practice. 
 
TECHNICAL POTENTIAL - The complete penetration of all measures analyzed in 
applications where they were deemed technically feasible from an engineering 
perspective. 
 
TEMPERATURE - Degree of hotness or coldness measured on one of several arbitrary 
scales based on some observable phenomenon (such as the expansion). 
 
THERM - One hundred thousand (100,000) British thermal units (1 therm = 100,000 
Btu). 
 
THERMAL BREAK (thermal barrier) - An element of low heat conductivity placed in 
such a way as to reduce or prevent the flow of heat.  Some metal framed windows are 
designed with thermal breaks to improve their overall thermal performance. 
 
THERMAL CONDUCTANCE (C) - The constant time rate of heat flow through unit 
area of a body induced by a unit temperature difference between the surfaces, Btu/(ft2-h-
oF) or W/(m2-K). It is the reciprocal of thermal resistance. See THERMAL 
RESISTANCE. 
 
THERMAL MASS - A material used to store heat, thereby slowing the temperature 
variation within a space. Typical thermal mass materials include concrete, brick, 
masonry, tile and mortar, water, and rock or other materials with high heat capacity. 
 
THERMAL RESISTANCE (R) - The reciprocal of thermal conductance; 1/C as well as 
1/h, 1/U, h-ft2-oF/Btu. 
 
THERMAL (ENERGY) STORAGE - A technology that lowers the amount of electricity 
needed for comfort conditioning during utility peak load periods.  A buildings thermal 
energy storage system might, for example, use off-peak power to make ice or to chill 
water at night, later using the ice or chilled water in a power saving process for cooling 
during the day. See THERMAL MASS. 
 
THERMOSTAT - An automatic control device designed to be responsive to temperature 
and typically used to maintain set temperatures by cycling the HVAC system. 
 
THERMOSTAT, SETBACK - A device, containing a clock mechanism, which can 
automatically change the inside temperature maintained by the HVAC system according 
to a preset schedule. The heating or cooling requirements can be reduced when a building 
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is unoccupied or when occupants are asleep. [See California Code of Regulations, Title 
24, Section 2- 5352(h)] 
 
TIME-OF-USE METER - A measuring device that records the times during which a 
customer uses various amounts of electricity.  This type of meter is used for customers 
who pay time-of-use rates. 
 
TIME-OF-USE (TOU) RATES - Electricity prices that vary depending on the time 
periods in which the energy is consumed.  In a time-of- use rate structure, higher prices 
are charged during utility peak-load times. Such rates can provide an incentive for 
consumers to curb power use during peak times. 
 
TOTAL RESOURCE COST TEST – SOCIETAL VERSION - A cost-effectiveness test 
intended to measure the overall cost-effectiveness of energy efficiency programs from a 
societal perspective. 
 
TOU - See TIME OF USE RATES. 
 
TRIANGULATION - Comparing the results from two or more different data gathering or 
measurement techniques on the same problem to derive a “best” estimate from the 
analysis of the comparison. 
 
UA - A measure of the amount of heat that would be transferred through a given surface 
or enclosure (such as a building envelope) with a one degree Fahrenheit temperature 
difference between the two sides. The UA is calculated by multiplying the U-Value by 
the area of the surface (or surfaces). 
 
UNCERTAINTY - The range or interval of doubt surrounding a measured or calculated 
value within which the true value is expected to fall within some degree of confidence. 
 
UNCERTAINTY ANALYSIS - (a) A procedure or method by which the uncertainty of a 
measured or calculated value is determined; (b) the process of determining the degree of 
confidence in the true value when using a measurement procedure(s) and/or 
calculation(s). 
 
UNCONDITIONED SPACE - A space that is neither directly nor indirectly conditioned 
space, which can be isolated from conditioned space by partitions and/or closeable doors.  
[See California Code of Regulations, Title 24, Section 2-5302]. 
 
UNIVERSAL SERVICE - Electric service sufficient for basic needs (an evolving bundle 
of basic services) available to virtually all members of the population regardless of 
income. 
 
UPGRADE (Electric utility) - Replacement or addition of electrical equipment resulting 
in increased generation or transmission capability. 
 

February 2004 38 California Evaluation Framework 
 



TecMarket Works Framework Team  Glossary 

UPSTREAM PROGRAMS - Programs that provide information and/or financial 
assistance to entities in the delivery chain of high-efficiency products at the retail, 
wholesale, or manufacturing level. 
 
UTILITY METER - The meter used to calculate a monthly energy and/or demand charge 
at a specific utility/customer connection; more than one may be installed per customer 
and per site due to different supply voltages, capacity requirements, physical separation 
distances, installation periods, or for specific customer requirements or utility programs. 
 
U-VALUE/U-FACTOR - A measure of how well heat is transferred by the entire 
window - the frame, sash and glass - either into or out of the building.  U-value is the 
opposite of R-value. The lower the U-factor number, the better the window will keep heat 
inside a home on a cold day. 
 
VARIABLE AIR VOLUME (VAV) HVAC system - HVAC systems that control the 
dry-bulb temperature within a space by varying the volume of supply air to the space. 
 
VENTILATION - The process of supplying or removing air by natural or mechanical 
means to or from any space.  Such air may or may not have been conditioned or treated. 
 
VERIFICATION PHASE - The step of the California Energy Contingency Plan to 
determine the existence and scope of an energy shortage and report to Energy 
Commission executives, the Governor and the Legislature where required under the plan. 
 
WATT - A unit of measure of electric power at a point in time, as capacity or demand. 
One watt of power maintained over time is equal to one joule per second. Some 
Christmas tree lights use one watt. The watt is named after Scottish inventor James Watt 
and is capitalized when shortened to W and used with other abbreviations, as in kWh. 
 
WATT-HOUR - One watt of power expended for one hour. One thousandth of a 
kilowatt-hour. 
 
WEATHERSTRIPPING - Specially designed strips, seals and gaskets installed around 
doors and windows to limit air leakage. 
 
WET-BULB TEMPERATURE - The temperature at which water, by evaporating into 
air, can bring the air to saturation at the same temperature. Wet-bulb temperature is 
measured by a wet-bulb psychrometer. 
 
WHOLE-BUILDING CALIBRATED SIMULATION APPROACH - The savings 
measurement approach defined in the International Performance Measurement and 
Verification Protocols (IPMVP) Option D and ASHRAE Guideline 14, which involves 
the use of an approved computer simulation program to develop a physical model of the 
building in order to determine energy and demand savings. The simulation program is 
used to model the energy used by the facility before and after the retrofit. The pre- or 
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post-retrofit models are developed by calibration with measured energy use and demand 
data and weather data. 
 
WHOLE-BUILDING METERED APPROACH - The savings measurement approach 
defined in the International Performance Measurement and Verification Protocols 
(IPMVP) Option C and ASHRAE Guideline 14 that determines energy and demand 
savings through the use of whole-facility energy (end use) data, which may be measured 
by utility meters or data loggers. This approach may involve the use of monthly utility 
bill data or data gathered more frequently from a main meter. 
 
ZONE - A space or group of spaces within a building with any combination of heating, 
cooling, or lighting requirements sufficiently similar so that desired conditions can be 
maintained throughout by a single controlling device.

February 2004 40 California Evaluation Framework 
 



TecMarket Works Framework Team  References Cited 

APPENDIX B:  References Cited 
 
ADM Associates and TecMRKT Works (2000). Statewide Survey of Multi-Family 

Common Area Building Owners Market: Volume 1: Apartment Complexes. Study 
ID 3514. 

Aigner, Dennis and Joseph Hirschberg (1985). "Commercial/industrial customer response 
to time-of-use electricity prices: some experimental results." Rand Journal of 
Economics 16 (3): 341-355. 

Aigner, Dennis and Lee Lillard (1984). "Measuring Peak Load Pricing Response From 
Experimental Data: An Exploratory Analysis." Journal of Business & Economic 
Statistics 2 (1): 21-39. 

AIS, SRC International (2001). European Ex-Post Evaluation Guidebook for DSM and 
EE Services Programmes. International Energy Agency. April. 

Amalfi, John, Pete Jacobs and Roger Wright (1996). "Short-Term Monitoring of 
Commercial Lighting Systems - Extrapolation from the Measurement Period to 
Annual Comsumption." American Council for an Energy Efficient Economy 
Summer Study: Asilomar, CA.  

Amemiya, Takeshi and Thomas McCurdy (1986). "Instrumental-Variable Estimation of 
an Error-Components Model." Econometrica 54 (4): 869-880. 

American Statistical Association (1995). What is a Survey? 
http://www.amstat.org/sections/srms/ 

Anstett, Michael and Jan Kreider (1992). "Application of Neural Networking Models to 
Predict Energy Use." ASHRAE Transactions 98 (2): 505-516. 

ASHRAE (1999). Chapter 39: Building Energy Monitoring. ASHRAE Handbook of 
Fundamentals.  ASHRAE: Atlanta, GA. 

ASHRAE (2001a). ASHRAE Standard 140-2001 - Standard Method of Test for the 
Evaluation of Building Energy Analysis Computer Programs. ASHRAE. 

ASHRAE (2001b). Cooling Load Calculations (Chapters 28 and 29). ASHRAE Handbook 
of Fundamentals.  ASHRAE: Atlanta, GA. I-P Edition. 

ASHRAE (2001c). Method of Test for Determining Design and Seasonal Efficiency of 
Residential Thermal Distribution Systems, Third Public Review Draft. American 
Society of Heating, Refrigeration and Air Conditioning Engineers. ASHRAE 
Standard 152P. 

* ASHRAE (2002). Measurement of Energy and Demand Savings, Guideline 14. 
American Society of Heating, Refrigeration and Air Conditioning Engineers: 
Atlanta, GA. 

ASW Engineering Management Consultants Inc. and Megdal & Associates (2001). 
Measure Retention Study of the 1996 Commercial Energy Efficiency Incentive 
(EEI) Program. Southern California Gas Company. February. Study ID 720. 

* Auch, Lynn and Mike McDonald (1994). "Conservation Advertising Campaigns and 
Advertising Effectiveness Research: The Right Combination to Solidify the 
Conservation Ethic." American Council for an Energy Efficient Economy Summer 
Study: Asilomar, CA. pp. 1.1-1.7. 

Balestra, Pietro and Marc Nerlove (1966). "Pooling Cross Section and Time Series Data 
in the Estimation of a Dynamic Model: The Demand for Natural Gas." 
Econometrica 34 (3): 585-612. 

February 2004 41 California Evaluation Framework 
 

http://www.amstat.org/sections/srms/


TecMarket Works Framework Team  References Cited 

Blake, William, Shel Feldman and Dorothy Conant (2003). "Dressing the Priestess: 
Preparation for and Results of a Delphi Study for a Residential New Construction 
Program." International Energy Program Evaluation Conference: Seattle, WA. 
pp. 863-874. 

Blalock, Herbert M (1979). Social Statistics. 2nd Edition. McGraw-Hill: New York, NY. 
Blumstein, Carl, Seymour Goldstone and Loren Lutzenhiser (2000). "A theory-based 

approach to market transformation." Energy Policy 28: 137-144. 
* Bordner, Robert , Mark Siegal and Lisa Skumatz (1994). "The Application of Survival 

Analysis to Demand-Side Management Evaluation." American Council for an 
Energy Efficient Economy Summer Study: Asilomar, CA. pp. 8.9-8.18. 

Bronfman, Benson and Jane Peters (1991). Process Evaluations of DSM Programs. Oak 
Ridge National Laboratory. December. 

* Brost, Matt , Roger Wright, Ramona Peet, Cathy Chappell, Douglas Mahone and Pete 
Jacobs (2002). "Measuring Accomplishments of Energy Efficiency in California's 
Non-Residential New Construction Market." American Council for an Energy 
Efficient Economy Summer Study: Asilomar, CA. pp. 10.35-10.45. 

Buller, Susan, William Miller, Richard Barnes, Fred Coito and Ilene Obstfeld (1993). 
"Combining Monitoring, Engineering Analysis, and Billing Analysis to Evaluate 
PG&E's Commercial Retrofit Incentive Program." International Energy Program 
Evaluation Conference: Chicago, IL. pp. 265-272. 

* Buller, Susan, Glen Weisbord, Kenneth Train and Richard Barnes (1994). "Modeling 
Technology Adoption and DSM Program Decisions." American Council for an 
Energy Efficient Economy Summer Study: Asilomar, CA. pp. 1.9-1.17. 

* CADMAC (1998). Quality Assurance Guidelines for Statistical, Engineering, and Self-
Report Methods for Estimating DSM Program Impacts. Appendix J. 

* CADMAC (1999). Protocols and Procedures for the Verification of Costs, Benefits, 
and Shareholder Earnings from Demand-Side Management Programs. California 
Public Utilities Commission. 93-05-063. 

* California State Governor's Office (2001). Standard Practice Manual (SPM): 
Economic Analysis of Demand-Side Management Programs. October. 

Cambridge Systematics Inc. and Freeman Sullivan and Company (1994). DSM Free 
Ridership Study. Empire State Electric Energy Research Corporation. November. 
Report EP-92-65. 

Campbell, Donald and Julian Stanley (1963). Experimental and Quasi-Experimental 
Designs for Research. Houghton Mifflin: Boston, MA. 

Canadian Health Services Research Foundation (2000). Health Services Research and 
Evidence-Based Decision-Making. June. 

Cavalli, John, Christie Torok and Valerie Richardson (1999). "Self-Reports and Market 
Transformation: A Compelling New Approach." International Energy Program 
Evaluation Conference: Denver, CO. pp. 773-787. 

CBEE Technical Services Consultants (1998). Proposed Guidelines for Conducting 
Market Assessment and Evaluation. 

* Cochran, William G (1977). Sampling Techniques. 3rd Edition. John Wiley & Sons: 
New York, NY. 

Cohen, Jacob (1990). Statistical Power Analysis for the Behavioral Sciences. Lawrence 
Eribaum Associates, Inc.: Englewood Cliffs, NJ. 

February 2004 42 California Evaluation Framework 
 



TecMarket Works Framework Team  References Cited 

* Coito, Fred and Richard Barnes (1996). "Improving Billing Analysis Results Using On-
Site Follow-up Surveys." American Council for an Energy Efficient Economy 
Summer Study: Asilomar, CA. pp. 6.35-6.39. 

Coito, Fred and Mike Rufo (2002). California Statewide Commercial Sector Energy 
Efficiency Potential Study. Pacific Gas & Electric. May 14. Study ID SW061. 

Conant, Dorothy and Jeremy Schutte (1993). "Matching Methodologies and Program 
Types: An Evaluation Retrospective." International Energy Program Evaluation 
Conference: Chicago, IL. pp. 155-160. 

Conlon, * Tom, Glen Weisbord and Shahanna Samiullah (1999). "How Can We Tell if 
Free Information is Really Transforming Our Market?" International Energy 
Program Evaluation Conference: Denver, CO. pp. 829-840. 

Cook, Thomas (2000). "The False Choice Between Theory-Based Evaluation and 
Experimentation." New Directions for Evaluation Fall (87): 27-34. 

Cornwell, Christopher and Peter Rupert (1988). "Efficient Estimation with Panel Data: 
An Empirical Comparison of Instrumental Variables Estimators." Journal of 
Applied Econometrics 3: 149-155. 

CPUC (2001). Energy Efficiency Policy Manual. California Public Utilities Commission. 
October. 

CPUC (2003). Assigned Commissioner's Ruling Proposing Direction and Scope for 
Further Rulemaking. California Public Utilities Commission: San Francisco, CA. 

* CPUC (2003). Energy Efficiency Policy Manual, Version 2. California Public Utility 
Commission. August. 

Davidson, Jane E. (2000). "Ascertaining Causality in Theory-Based Evaluation." New 
Directions for Evaluation (Number 87): 17-26. 

DeCotis, Paul A, Mark C Coleman, Jennifer Ellefsen and Helen Kim (2000). "Portfolio 
Approach to Designing and Evaluating Buildings Energy Efficiency Programs." 
National Energy Services Conference: Lake Worth, FL. pp. 495-503. 

DeCotis, Paul A. and John F. Munro (2001). "A Theory-Based Systems Approach for 
Evaluating Energy Efficiency Investments Portfolios." National Energy Services 
Conference: Lake Worth, FL. pp. 282-296. 

Dohrmann, * Donald R., Marian V. Brown and Martin H. Morse (1999). "A Longitudinal 
Study of Non-Residential DSM Measure Retention." International Energy 
Program Evaluation Conference: Denver, CO. pp. 695-705. 

Eisenberg, Joel (2002). "Systems-Based Portfolio Evaluation: Diagnostic Benefits and 
Methodological Challenges." American Council for an Energy Efficient Economy 
Summer Study: Asilomar, CA. pp. 10.57-10.67. 

England, Paula, George Farkas and Margaret Barton (1988). "Explaining Occupational 
Sex Segregation and Wages: Findings From a Model with Fixed Effects." 
Americal Sociological Review 53: 544-558. 

* Engle, Victoria, Lori Megdal, Tom Rooney, Lawrence Pakenas and Susan Sowek 
(2003). "Quantifying Load-Shifting Benefits from an Advertising Campaign." 
International Energy Program Evaluation Conference: Seattle, WA. pp. 393-401. 

* EPRI (1992). DSM Process Evaluation: A Guidebook To Current Practice. Electric 
Power Research Institute. Project RP2981-2. 

February 2004 43 California Evaluation Framework 
 



TecMarket Works Framework Team  References Cited 

Erickson, Jeff and Oscar Bloch (2002). "Using Program Theories to Align Performance 
Metrics with Public Purpose Goals." American Council for an Energy Efficient 
Economy Summer Study: Asilomar, CA. pp. 5.65-5.75. 

* Eto, Joe, Ralph Prahl and Jeff Schlegel (1996). A Scoping Study on Energy-Efficiency 
Market Transformation by California Utility DSM Programs. Ernest Orlando 
Lawrence Berkeley National Laboratory. July. LBNL-39059 UC-1322. 

Fels, Margaret, Miriam Goldberg and Michael Lavine (1986). "Exploratory Scorekeeping 
for Oil-Heated Houses." Energy and Buildings Vol 9 (1,2): 127-136. 

* FEMP (2000). Federal Energy Management Program (FEMP) M&V Guidelines: 
Measurement and Verification for Federal Energy Projects. Federal Energy 
Management Program. September. Version 2.2, DOE/GO-102000-0960. 

Field Diagnostic Services (2003). HVAC Service Assistant. http://www.acrx.com/ 
Francisco, Paul W. and Larry S. Palmiter (2003). "Field Evaluation of a New Device to 

Measure Air Handler Flow." ASHRAE Transactions Vol 109, Part 2. 
Gabel-Dodd/Energy Soft LLC (2001). EnergyPro. Version 3.141. www.energysoft.com 
Global Energy Partners (2003). California Summary Study of 2001 Energy Efficiency 

Programs. March 13. Study ID 10019. 
Goldberg, Miriam (1986). "A Midwest Low-Income Weatherization Program Seen 

Through PRISM." Energy and Buildings Vol 9 (1,2): 37-44. 
Goldberg, Miriam (2003). "Does Talking About Barriers Just Get in the Way?" 

International Energy Program Evaluation Conference: Seattle, WA. pp. 145-155. 
Goldberg, Miriam and G Kennedy Agnew (2003). "Dynamic Modeling of Market Effects 

& Spillover with Limited Information." National Energy Service Conference: 
New Orleans, LA. pp. 4.1-4.15. 

Goldberg, Miriam, G Kennedy Agnew and Lori Boekeler (2003). Business Programs 
Evaluation: Market Effects Pro Forma Estimates. Wisconsin Department of 
Administration, Division of Energy. 

Goldberg, Miriam and Edmund Kademan (1995). "Is it Net or Not?  A Simulation Study 
of Two Methods." International Energy Program Evaluation Conference: 
Chicago, IL. pp. 459-465. 

Goldberg, Miriam and Kurt Scheuermann (1997). "Gross and Net Savings Analysis for 
Unique Projects." International Energy Program Evaluation Conference: 
Chicago, IL. pp. 389-395. 

Goldstone, Seymour, Mike Rufo and John Wilson (2000). "Applying a Theory-Based 
Approach to California's Non-Residential Standard Performance Contract 
Program: Lessons Learned." American Council for an Energy Efficient Economy 
Summer Study: Asilomar, CA. pp. 5.103-5.125. 

Green Building XML (gbXML) (2003). Geopraxis. 0.33. www.geopraxis.com 
* Green, Jerry and Lisa Skumatz (2000). "Evaluating the Impacts of Education/Outreach 

Programs: Lessons on Impacts, Methods, and Optimal Education." American 
Council for an Energy Efficient Economy Summer Study: Asilomar, CA. pp. 
8.123-8.136. 

* Grover, Stephan, David Cohen and My K Ton (2002). "Saturation, Penetration, 
Transformation: How Do You Know When a Market Has Changed?" American 
Council for an Energy Efficient Economy Summer Study: Asilomar, CA. pp. 
10.99-10.110. 

February 2004 44 California Evaluation Framework 
 

http://www.acrx.com/
http://www.energysoft.com/
http://www.geopraxis.com/


TecMarket Works Framework Team  References Cited 

Groves, Robert M, Floyd J Fowler, Mick P Couper, James Lepkowski, Eleanor Singer 
and Roger Tourangeau (2004). Survey Methodology. Wiley: Hoboken, NJ. 

Haberl, Jeff S, Atch Sreshthaputra, David E Claridge and John Kelley Kissock (2003). 
"Inverse Modeling Toolkit: Application and Testing." ASHRAE Transactions Vol 
109 (Part 2). 

Hagler Bailly Consulting (1998). CTAC Market Effects Study. Southern California 
Edison. Study 3504. 

Hall, Nick and Gretchen Jordan (2001). The 2001 FEMP Customer Survey: Study Report. 
Sandia National Laboratories. 

Hall, Nick and John Reed (1997a). "Methods for Measuring Customer Satisfaction." 
International Energy Program Evaluation Conference: Chicago, IL. pp. 23-33. 

Hall, Nick and John Reed (1997b). Residential Low-Income Energy Management 
Program: Process Evaluation Report. Cinergy. December. 

Hall, Nick and John Reed (1998). Process and Impact Evaluation of Missouri Gas 
Energy's Pilot Weatherization Program. Missouri Gas Energy. March. 

Hall, Nick and John Reed (1999). "Market Transformation: Expectations vs. Reality." 
Home Energy Magazine. July 1999. 16-20. 

* Hall, Nick and John Reed (2001). "Merging Program Theory and Market Theory in the 
Evaluation Planning Process." International Energy Program Evaluation 
Conference: Salt Lake City, UT. pp. 297-304. 

* Hall, Nick and Jeff Riggert (2003). Non-Energy Benefits Cross Cutting Report: Year 1 
Efforts. Wisconsin Department of Administration, Division of Energy. January. 

* Hall, Nick and Johna Roth (2003). Non-Energy Benefits to Implementing Partners from 
the Wisconsin Focus on Energy Program. Wisconsin Department of 
Administration, Division of Energy. October. 

* Hanson, Ralph A and Donna Farrell Siegal (1995). "The Enduring Effects of an 
Elementary School Energy Education Program." International Energy Program 
Evaluation Conference: Chicago, IL. pp. 493-504. 

Harvey, Andrew (1976). "Estimating regression models with multiplicative 
heteroscedasticity." Econometrica (44): 461-464. 

Hassinger, Edward (1959). "Stages in the Adoption Process." Rural Sociology 26: 52-53. 
* Hastie, Steve, Ralph Prahl, Phil Mosenthal, Dimple Gandhi and Barbara Klein (2000). 

"A Systematic Application of Theory-Based Implementation and Evaluation of 
Market Transformation Programs." American Council for an Energy Efficient 
Economy Summer Study: Asilomar, CA. pp. 6.157-6.168. 

Hausmann, Jerry (1978). "Specification Tests in Econometrics." Econometrica 46 (6): 
1251-1271. 

Hausmann, Jerry and William Taylor (1981). "Panel Data and Unobservable Individual 
Effects." Econometrica 49: 1377-1398. 

Heckmann, James J (1976). "The Common Structure of Statistical Models of Truncation, 
Sample Selection and Limited Dependent Variables and a Simple Estimator for 
Such Models." Annals of Economic and Social Measurements Vol 5: 475-492. 

Heckmann, James J (1979). "Sample Selection Bias as a Specification Error." 
Econometrica 47: 153-162. 

Heckmann, James J and Eleanor Singer (1985). Longitudinal Analysis of Labor Market 
Data. Cambridge University Press: Cambridge, MA. 

February 2004 45 California Evaluation Framework 
 



TecMarket Works Framework Team  References Cited 

* Heitfield, Eric, Bruce Mast, Patrice Ignelzi and Peter Rumsey (1996). "A Comparison 
of Two Net Analysis Methods Using Data from PG&E's Non-Residential New 
Construction Program." American Council for an Energy Efficient Economy 
Summer Study: Asilomar, CA. pp. 6.157-6.168. 

Henninger, Robert H and Michael J Witte (2003). EnergyPlus Testing with 
ANSI/ASHRAE Standard 140-2001 (BESTEST). United States Department of 
Energy. May. 

Herman, Patricia, Shel Feldman, Shahanna Samiullah and Kirsten Stacey Mounzih 
(1997). "Measuring Market Transformation: First You Need a Story ..." 
International Energy Program Evaluation Conference: Chicago, IL. pp. 319-326. 

Heschong Mahone Group (1999). Daylighting in Schools: An Investigation into the 
Relationship Between Daylighting and Human Performance. Pacific Gas & 
Electric. August. 

* Heschong Mahone Group (1999). Skylighting and Retail Sale: An Investigation into the 
Relationship Between Daylighting and Human Performance. Pacific Gas & 
Electric. August. 

Heschong Mahone Group (2002). Time Dependent Valuation (TDV) Economics 
Methodology. Pacific Gas & Electric. 

Hewitt, David C (2000). "The Elements of Sustainability." American Council for an 
Energy Efficient Economy Summer Study: Asilomar, CA. pp. 6.179-6.190. 

* Hildebrandt, Eric W (1995). "The Value of Improved Information: Using Decision 
Analysis to Quantify the Value of DSM Impact Evaluation." International Energy 
Program Evaluation Conference: Chicago, IL. pp. 119-126. 

Hill, David, David Nichols and Hannah Sarnow (1999). "The Environmental Benefits of 
Low-Income Weatherization." International Energy Program Evaluation 
Conference: Denver, CO. pp. 427-434. 

* Hirst, Eric and John Reed (1991). Handbook of Evaluation of Utility DSM Programs. 
Oak Ridge National Laboratory. ORNL/CON-336. 

Inter-Laboratory Working Group (2000). Scenarios for a Clean Energy Future. Oak 
Ridge National Laboratory, Lawrence Berkeley National Laboratory, and 
National Renewable Energy Laboratory. ORNL/CON-476, LBNL-44029, NREL-
TP-29379. 

International Performance Measurement and Verification Protocol (2001). IPMVP 
Volume I: Concepts and Options for Determining Energy and Water Savings. 

Isaac, Stephen and William B Michael (1997). Handbook in Research and Evaluation: A 
Collection of Principles, Methods, and Strategies Useful in the Planning, Design, 
and Evaluation of Studies in Education and the Behavioral Sciences. 3rd edition. 
Educational and Industrial Testing Services: San Diego, CA. 

Itron Incorporated (2004). DEER Update Study. San Deigo, CA. 
* Ives-Petersen, Dune (1999). "Using the Program Logic Model to Increase the 

Relevance and Use of Evaluation Findings of Market Transformation Projects." 
International Energy Program Evaluation Conference: Denver, CO. pp. 203-214. 

Jacobs, Pete and Hugh Henderson (2002). State-of-the-Art Review: Whole Building, 
Building Envelope and HVAC Component and System Simulation and Design 
Tools. Air Conditioning and Refrigeration Institute. ARTI-21CR-605-30010-
30020-01. 

February 2004 46 California Evaluation Framework 
 



TecMarket Works Framework Team  References Cited 

Jasso, Guillermina (1985). "Marital Coital Frequency and the Passage of Time: 
Estimating the Separate Effects of Spouses' Age and Marital Duration, Birth and 
Marriage Cohort, and Period Influences." American Sociological Review 50: 224-
241. 

Johnson, Aaron C, Marvin B Johnson and Rueben C Buse (1967). Econometrics: Basic 
and Applied. MacMillan Publishing Company: New York, NY. 

Jordan, Gretchen and Nick Hall (2001). An Evaluation of Selected Technical Assistance 
Services Provided by the Federal Energy Management Program: Results of a 
1999 Customer Survey. Sandia National Laboratories. 

Jordan, Gretchen, John Reed and John Mortensen (1997). "Measuring and Managing the 
Performance of Energy Programs: A Case Study." National Energy Services 
Conference: Washingon, DC. pp. 100-111. 

* Jump, David, Devan Johnson and Linda Farinaccio (2000). "A Tool to Help Develop 
Cost-Effective M&V Plans." American Council for an Energy Efficient Economy 
Summer Study: Asilomar, CA. pp. 4.213-4.226. 

Kandel, Adrienne V (1999a). "Evaporative Cooler Rebate Program Cuts Load 
Significantly, and May Overcome Class Barrier." International Energy Program 
Evaluation Conference: Denver, CO. pp. 801-809. 

Kandel, Adrienne V (1999b). Instrumented Decomposition:  A New Method to Estimate 
the Net Energy Savings Caused by Efficient Appliance Rebate Programs. Ph.D. 
Dissertation. 

Kandel, Adrienne V (1999c). "Instrumented Decomposition: A Two-Stage Method for 
Estimating Net Savings." International Energy Program Evaluation Conference: 
Denver, CO. pp. 789-800. 

Katipamula, Srinivas (1996). "Modeling Energy Use in Large Commercial Buildings." 
ASHRAE Transactions Vol 102 (Part 2). 

Keating, Kenneth, David Goldstein, Tom Eckman and Tom Miller (1998). "Wheat, Chaff 
and Conflicting Definitions in Market Transformation." American Council for an 
Energy Efficient Economy Summer Study: Asilomar, CA. pp. 7.157-7.169. 

Kema-Xenergy (1992a). Conservation Potential Study, Vol 1., Results and Methods. 
Southern California Gas. Study ID 119. 

Kema-Xenergy (1992b). SCE Energy Efficiency Potential Study. Southern California 
Edison. Study ID 55. 

Kema-Xenergy (2002). Commercial Sector Energy Efficiency Potential Study. Pacific 
Gas & Electric. Study ID 3346. 

Kema-Xenergy (2003a). California Statewide Commercial Sector Natural Gas Energy 
Efficiency Potential Study. Pacific Gas & Electric. Study ID SW061. 

Kema-Xenergy (2003b). California Statewide Residential Energy Efficiency Potential 
Study. Pacific Gas & Electric. Study ID 10023. 

Kema-Xenergy (2003c). Protocol Development for Demand Response Calculation - 
Findings and Recommendations. California Energy Commission. February. 
Report No. 400-02-017F. 

Kennedy, Peter (1996). A Guide to Econometrics. 3rd edition. MIT Press: Cambridge, 
MA. 

Khawaja, Sami, Douglas Ballou and Karen Schch-McDaniel (1992). "Effects of 
Weatherization Programs on Low-Income Customer Arrearage." American 

February 2004 47 California Evaluation Framework 
 



TecMarket Works Framework Team  References Cited 

Council for an Energy Efficient Economy Summer Study: Asilomar, CA. pp. 
7.121-7.127. 

* Kiefer, Kurt (1993). "A Framework for Strategic Evaluation Planning." International 
Energy Program Evaluation Conference: Chicago, IL. pp. 623-628. 

Kirkpatrick, Donald L. (1996). "Techniques for Evaluating Training Programs." 
International Journal of Training & Development.  January, 1996. 

Kissock, John Kelley, Jeff S Haberl and David E Claridge (2003). "Inverse Modeling 
Toolkit: Numerical Algorithms." ASHRAE Transactions Vol 109 (Part 2). 

Kmenta, Jan (1971). Elements of Econometrics. MacMillan Publishing: New York, NY. 
Knoppel, Helmut and Peder Wolkoff (1992). Chemical, Microbiological, Health and 

Comfort Aspects of Indoor Air Quality - State of the Art in SBS. Chemical and 
Environmental Science, Vol 4.  Joint Research Centre Ispra: Ispra, Italy. 

Kreider, Jan and Jeff S Haberl (1994). "Predicting Hourly Building Energy Usage: The 
Great Energy Predictor Shootout." ASHRAE Transactions 100 (Part 2). 

Kreider, Jan and Xing An Wang (1991). "Artificial Neural Networks Demonstration for 
Automated Generation of Energy Use Predictors for Commercial Buildings." 
ASHRAE Transactions 97 (2): 775-779. 

Krueger, Richard A (1994). Focus Groups: A Practical Guide for Applied Research. 2nd 
edition. Sage Publications: Thousand Oaks, CA. 

* Kunkle, Rick and Loren Lutzenhiser (1999). "Beyond Market Transformation: Some 
Perspectives on Energy Evaluation and Research and the Energy Efficiency 
Movement." International Energy Program Evaluation Conference: Denver, CO. 
pp. 241-252. 

Kushler, Martin and Ed Vine (2003). Examining California's Energy Efficiency Policy 
Response to the 2000/2001 Electricity Crisis: Practical Lessons Learned 
Regarding Policies, Administration, and Implementation. American Council for 
an Energy Efficient Economy. Report Number U033. 

Kushler, Martin, Ed Vine and Dan York (2003). "Using Energy Efficiency to Help 
Address Electric System Reliability: An Initial Examination of the 2001 
Experience." Energy: The International Journal 28 (4): 303-317. 

Ledyard, Tom (2003). "Evaluating the Underserved Small C&I Market: Building a 
Bridge to Implementation." International Energy Program Evaluation 
Conference: Seattle, WA. pp. 627-637. 

Lillard, Lee and Jan Paul Acton (1981). "Seasonal electricity demand and pricing 
analysis with a variable response model." The Bell Journal of Economics 12: 71-
92. 

Maddala, GS (1971a). "The Use of Error Components Models in Combining Cross 
Section with Time Series Data." Econometrica 37 (1): 55-72. 

Maddala, GS (1971b). "The Use of Variance Components Models in Pooling Cross 
Section and Time Series Data." Econometrica 39 (2): 341-358. 

Magourik, Jeffrey (1995). "Evaluation of Non-Energy Benefits from the Energy Savings 
Partners Program." International Energy Program Evaluation Conference: 
Chicago, IL. pp. 155-162. 

Mast, Bruce (1999). "Why Can't We All Just Get Along? A Reconciliation of Economic 
and Innovation Diffusion Perspectives of Market Transformation." International 
Energy Program Evaluation Conference: Denver, CO. pp. 253-264. 

February 2004 48 California Evaluation Framework 
 



TecMarket Works Framework Team  References Cited 

* Mast, Bruce and Patrice Ignelzi (1996). "Developing Confidence in Your Net-to-Gross 
Ratio Estimates." American Council for an Energy Efficient Economy Summer 
Study: Asilomar, CA. pp. 6.105-6.109. 

Mast, Bruce, Jane Peters, Lori Megdal, Patrice Ignelzi and Noah Horowitz (1998). 
"Measuring the Market Effects of Utility Programs: Lessons from California." 
American Council for an Energy Efficient Economy Summer Study: Asilomar, 
CA. pp. 7.213-7.223. 

Matthews, Robert (1998). Fact versus Factions: the Use and Abuse of Subjectivity in 
Scientific Research. Aston University. 

* McLaughlin, John A and Gretchen Jordan (1999). "Logic Models: A Tool for Telling 
Your Performance Story." Evaluation and Program Planning Vol 22 (1): 65-72. 

McLaughlin, John A and Gretchen Jordan (2004). Logic Models: A Tool for Describing 
Program Theory and Performance. Handbook of Practical Program Evaluation.  
Jossey-Base: San Francisco, CA. 

* McRae, Marjorie (2002). "Sure You Do. Un-Huh: Improving the Accuracy of Self-
Reported Efficiency Actions." American Council for an Energy Efficient 
Economy Summer Study: Asilomar, CA. pp. 10.189-10.196. 

Meber, Bruce, Shel Feldman, Corey Stone and Elizabeth Tolkin (1997). "Converging On 
the Effects of Utility Lighting Efficiency Programs." International Energy 
Program Evaluation Conference: Chicago, IL. pp. 327-334. 

Megdal & Associates and ASW Engineering Management Consultants Inc. (1998). Final 
Report: Statewide Study of the Retention of Measures Installed Under the Direct 
Assistance Program (DAP). Southern California Edison. Study ID 975. 

Megdal & Associates and ASW Engineering Management Consultants Inc. (1999). Final 
Report: Measure Retention Study -- 1994 & 1995 Weatherization Programs 
(RWRI). San Diego Gas & Electric. Study ID 957. 

Megdal, Lori (1998). "Integrating Perspectives from Alternative Disciplines to 
Understand Market Transformation Policy in Energy Markets." International 
Association of Energy Economist Conference: Quebec City, Quebec Canada. pp. 
417-424. 

* Megdal, Lori, Mark C Coleman, Jennifer Ellefsen, Lawrence Pakenas, Helen Kim and 
Scott Albert (2001). "He Did It! He Did It! Providing Evidence for Causality." 
National Energy Services Conference: Jupiter, FL. pp. 140-150. 

Megdal, Lori, Richard Flood, Beatrice Mayo and Tim Holmes (2001). "When Business 
Analysis Tools Need to Accompany Program Theory Evaluation within Energy 
Efficiency Market Transformation Efforts." American Evaluation Association 
Meeting. 

Megdal, Lori, Glenn Haynes and Hasan Rammaha (1993a). "Estimating Takeback 
(Comfort Increase) for a Low-Income, Loan Program, and a Single Family Rebate 
Program." International Energy Program Evaluation Conference: Chicago, IL. 
pp. 574-579. 

Megdal, Lori, Glenn Haynes and Hasan Rammaha (1993b). Loan and Whole House 
Rebates: Program Evaluation. City of Austin, Environmental and Conservation 
Services Department. 

February 2004 49 California Evaluation Framework 
 



TecMarket Works Framework Team  References Cited 

* Megdal, Lori, Dune Ives-Petersen and Andy Ekman (2000). "Local Government 
Associations as Agents of Change." American Council for an Energy Efficient 
Economy Summer Study: Asilomar, CA. pp. 9.287-9.298. 

Megdal, Lori, Allen Lee, Todd Board, Betsy Wilkins and Mary O'Drain (1999). "Using 
Diffusion and Communications Theory to Expand Market Barrier Examination in 
MT Measurement." National Energy Services Conference: Tucson, AZ. pp. 584-
595. 

* Megdal, Lori, Eric Paquette and Jerry Greer (1995a). "The Changing Economy as Part 
of DSM Impact Evaluations: Evidence from a Large C&I Retrofit Program 
Evaluation." International Energy Program Evaluation Conference: Chicago, IL. 
pp. 325-331. 

* Megdal, Lori, Eric Paquette and Jerry Greer (1995b). "The Importance of Using 
Analysis of Covariance (ANCOVA), Diagnostics, and Corrections withing Billing 
Analysis for Large C&I Customers." International Energy Program Evaluation 
Conference: Chicago, IL. pp. 433-440. 

Megdal, Lori and Hasan Rammaha (1992). "The Development of a Local Energy 
Efficiency Economic Impact Model for Use in Integrated Resource Planning." 
American Council for an Energy Efficient Economy Summer Study: Asilomar, 
CA. pp. 8.127-8.133. 

* Megdal, Lori, Richard Spellman and Bruce Johnson (1999). "Methods & Measurement 
Issues for a DSM Evaluation Versus a MT Market Assessment and Baseline 
Study." International Energy Program Evaluation Conference: Denver, CO. pp. 
17-27. 

Miller, Terence C. (1990). Time Series Techniques for Economists. Cambridge University 
Press: Cambridge, MA. 

Minium, Edward W and Robert B Clarke (1982). Elements of Statistical Reasoning. John 
Wiley & Sons: New York, NY. 

Morgan, David L (1997). Focus Groups as Qualitative Research. Qualitative Research 
Methods Series No. 16. Sage Publications: Thousand Oaks, CA. 

Mundlak, Yair (1978). "On the Pooling of Time Series and Cross Section Data." 
Econometrica 46 (1): 69-85. 

Nevin, Rick and Gregory Watson (1998). "Evidence of Rational Market Valuation for 
Home Energy Efficiency." The Appraisal Journal.  October, 1998: 401-409. 

Nexant and Lawrence Berkeley National Laboratory (2002). Detailed Guidelines for 
FEMP M&V Option A. Federal Energy Management Program. 

* O'Drain, Mary and Tim Caulfield (1994). "Assessing Persistence: Experiences 
Documenting Savings Persistence Under the California Protocols." American 
Council for an Energy Efficient Economy Summer Study: Asilomar, CA. pp. 
2.165-2.176. 

* O'Meara, Kevin and Jim Flanagan (1994). "Evaluating Educational Effects in Pacific 
Gas and Electric's Energy Savings Plan." American Council for an Energy 
Efficient Economy Summer Study: Asilomar, CA. pp. 8.151-8.156. 

Ozog, Michael, Ronald Davis and Dorothy Conant (1995a). "Billing Data Analysis of the 
C&I Sector: Application of Monthly Panel Models." International Energy 
Program Evaluation Conference: Chicago, IL. pp. 447-450. 

February 2004 50 California Evaluation Framework 
 



TecMarket Works Framework Team  References Cited 

Ozog, Michael, Ronald Davis, Don Waldman and Dorothy Conant (1995b). "Model 
Specification and Treatment of Outliers in the Evaluation of a Commercial 
Lighting Program." Energy Services Journal 1 (1): 55-65. 

* PA Consulting Group Inc. (2003). Standardized Methods for Free Ridership and 
Spillover Evaluation - Task 5 Final Report (Revised). National Grid, NSTAR 
Electric, Northeast Utilities, Unitil, Cape Light Compact. June 16. 

Pacific Gas & Electric (2001). Lighting Fixture Demands. 
http://www.pge.com/docs/pdfs/biz/rebates/spc_contracts/2001_manuals_forms/ap
p_b_ref_table2.pdf 

* Paquette, Eric (1996). "Why Discrete-Continuous Billing Models Mis-Estimate Net 
Savings of DSM Programs." American Council for an Energy Efficient Economy 
Summer Study: Asilomar, CA. pp. 6.129-6.132. 

Parti, Michael and Cynthia Parti (1980). "The Total and Appliance-Specific Conditional 
Demand for Electricity in the Household Sector." Bell Journal of Economics Vol. 
11 (No. 1): 309-321. 

* Peters, Jane (2002). "Effects of Using WebTV Graphics on the Accuracy of Self-
Reports." American Council for an Energy Efficient Economy Summer Study: 
Asilomar, CA. pp. 10.237-10.246. 

Peters, Jane, Bruce Mast, Patrice Ignelzi and Lori Megdal (1998). Market Effects 
Summary Study, Volume 1. California Demand Side Measurement Advisory 
Committee. December 15. 

* Peters, Jane, Bruce Mast, Patrice Ignelzi and Lori Megdal (1998). "Measuring Market 
Transformation: The 1997/1998 California Market Effects Studies." National 
Energy Services Conference: Orlando, FL. pp. 121-128. 

* Peters, Jane, Marjorie McRae, Lyn Morander and Doug O'Brien (2000). "Detecting 
Behavioral Change from a Visit to a Children's Museum Energy Conservation 
Exhibit." American Council for an Energy Efficient Economy Summer Study: 
Asilomar, CA. pp. 8.281-8.292. 

Phillips, Jack J (1997). Handbook of Training Evaluation and Measurement Methods. 
Butterworth-Heinemann: Woburn, MA. 

Phillips, Jack J and Ron Drew Stone (2002). How to Measure Training Results: A 
Practical Guide to Tracking the Six Key Indicators. McGraw-Hill: New York, 
NY. 

Phillips, Patricia Pulliam (2002). The Bottomline on ROI: Basics, Benefits, & Barriers to 
Measuring Training & Performance Improvement. CEP Press: Atlanta, GA. 

Pigg, Scott (1994). An Evaluation of Iowa's Low-Income Weatherization Efforts. The 
Wisconsin Energy Conservation Corporation. August. 

Pigg, Scott and Michael Blasnik (1993). "Dealing with Outliers in Impact Evaluations 
Based on Billing Data." International Energy Program Evaluation Conference: 
Chicago, IL. pp. 188-198. 

Pindyck, Robert S and Daniel L Rubinfeld (1981). Econometric Models and Economic 
Forecasts. McGraw-Hill: New York, NY. 

Pollard, William E (1986). Bayesian Statistics for Evaluation Research: An Introduction. 
Contemporary Evaluation Research.  Sage Publications: Beverly Hills, CA. 

February 2004 51 California Evaluation Framework 
 

http://www.pge.com/docs/pdfs/biz/rebates/spc_contracts/2001_manuals_forms/app_b_ref_table2.pdf
http://www.pge.com/docs/pdfs/biz/rebates/spc_contracts/2001_manuals_forms/app_b_ref_table2.pdf


TecMarket Works Framework Team  References Cited 

Prahl, Ralph and Scott Pigg (1997). "Do the Market Effects of Utility Energy Efficiency 
Programs Last? Evidence From Wisconsin." International Energy Program 
Evaluation Conference: Chicago, IL. pp. 523-531. 

Presser, Stanley, Jennifer M Rothgeb, Michael P Couper, Judith Lessler, Elizabeth 
Martin, Jean Martin and Eleanor Singer (2004). Methods for Testing and 
Evaluating Survey Questionnaires. Wiley: Hoboken, NJ. 

Proctor Engineering Group (1996). Statewide Measure Performance Study: An 
Assessment of Technical Degradation Rates, Final Report. CADMAC. April. 
Study ID 2023. 

Proctor Engineering Group (1998a). Negative Technical Degradation Factors 
Supplement to Persistence Studies, Final Report. Study ID 2031. 

Proctor Engineering Group (1998b). Statewide Measure Performance Study #2: An 
Assessment of Technical Degradation Factors, Final Report. CADMAC. May 14. 
Study ID 2027. 

Proctor Engineering Group (1999a). Persistence #3A: An Assessment of Technical 
Degradation Factors: Commercial Air Conditioners and Energy Management 
Systems, Final Report. CADMAC. February 23. Study ID 2028. 

Proctor Engineering Group (1999b). Summary Report of Persistence Studies: 
Assessments of Technical Degradation Factors. CADMAC. February 23. Study 
ID 2030. 

Proctor, John (1991). "The Development of a Field Furnace Efficiency Test: A More 
Accurate Prediction of Seasonal Efficiency." International Energy Program 
Evaluation Conference: Chicago, IL. pp. 49-58. 

Public Policy Forum (2003). Six Lessons from the Radwanski Affair. 
http://www.ppforum.ca/ow/ow_zussman_radwanski.htm 

Quantec (1999). Fan Speed Reduction in Pneumatic Conveying Systems in Secondary 
Wood Products Industry. Northwest Energy Efficiency Alliance. December. 
Report #99-045. 

Quantec (2002). ENERGY STAR Windows, No. 5, Market Progress Evaluation Report. 
Northwest Energy Efficiency Alliance. January. Report E01-096. 

Quantum Consulting Inc. (2001). Statewide LED Traffic Signal Saturation Study. Study 
ID 2098. 

Quantum Consulting Inc. (2004). National Best Practices Study. California Measurement 
Advisory Council (CALMAC). 

Quantum Consulting Inc. and Megdal & Associates (2001). Fourth Year Retention Study 
for PG&E's 1996 & 1997 Residential AEI Program Refrigeration Technology. 
March. Study ID 373 1R1. 

* Randazzo, Katherine Van Dusen, Richard Ridge, Kenneth Train and Leon Clarke 
(1996). "How Many Mills Ratios Does it Take to Estimate Net Savings?" 
American Council for an Energy Efficient Economy Summer Study: Asilomar, 
CA. pp. 6.133-6.140. 

Rasmussin, Tami, Kathleen Gaffney and Rob Rubin (2003). "Addressing Program 
Attribution in the Wake of the California Energy Crisis." International Energy 
Program Evaluation Conference: Seattle, WA. pp. 443-453. 

Reed, John and Nick Hall (1998). Energy Center Market Effects Study. Pacific Gas & 
Electric. May, 1998. 

February 2004 52 California Evaluation Framework 
 

http://www.ppforum.ca/ow/ow_zussman_radwanski.htm


TecMarket Works Framework Team  References Cited 

* Reed, John, Mary O'Drain and Jim Chace (1999). "Transforming Markets Through 
Education and Information: A Study of the Pacific Energy Center." International 
Energy Program Evaluation Conference: Denver, CO. pp. 841-855. 

Regional Economic Research, Inc. (1991). Direct Assistance Market Saturation Study. 
Study ID 146. 

Reid, Lisa, Michael Baker, Richard Ridge and Bing Tso (1997). "A Combined 
Engineering and Decision-Analysis Methodology for Evaluating Spillover and 
Free-Ridership in PG&E's 1995 Industrial Energy Efficiency Program." 
International Energy Program Evaluation Conference: Chicago, IL. pp. 397-404. 

* Richardson, Valerie and Lisa Skumatz (2000). "Measure Retention in Residential New 
Construction." American Council for an Energy Efficient Economy Summer 
Study: Asilomar, CA. pp. 1.235-1.246. 

* Ridge, Richard (1997). "Errors in Variables: A Close Encounter of the Third Kind." 
International Energy Program Evaluation Conference: Chicago, IL. pp. 479-487. 

* Ridge, Richard, Kathleen McElroy and Rob Rubin (2001). "Testing the Causal Linkage 
Between Training of Sales Personnel in Retail Lighting and Appliance Stores and 
Changes in Market Share of ENERGY STAR-Qualifying Equipment." 
International Energy Program Evaluation Conference: Salt Lake City, UT. pp. 
251-261. 

* Ridge, Richard, Daniel Violette and Donald R. Dohrmann (1994). An Evaluation of 
Statisitical and Engineering Models for Estimating Gross Energy Impacts. 
California Demand Side Management Advisory Committee: The Subcommittee 
on Modeling Standards for End Use Consumption and Load Impact Models. June. 

Ridge, Richard, Daniel Violette and Donald R. Dohrmann (1998). Appendix J: Quality 
Assurance Guidelines for Statistical and Engineering and Self-Report Methods for 
Estimating DSM Program Impacts. CADMAC Evaluation Protocols.  CADMAC. 

* Riggert, Jeff, Nick Hall, Rick Morgan and Kathy Schroder (1999). "Cinergy's Home 
Energy House Call (HEHC) Program: An Information Program That Changes 
People's Lives." International Energy Program Evaluation Conference: Denver, 
CO. pp. 813-827. 

RLW Analytics (1996). Impact Evaluation of PG&E & SCE's 1994 Non-Residential New 
Construction Programs. Pacific Gas & Electric. Study ID 522.1. 

RLW Analytics (1997). Detroit Edison's 1995 Residential Energy Management Program 
Arrearage Analysis. Detroit Edison. December. 

RLW Analytics (1998). SCE Non-Residential New Construction Persistence Study. 
Southern California Edison. Study ID 554. 

RLW Analytics (2000). Statewide Residential Lighting and Appliances Saturation Study. 
Study ID 2094. 

RLW Analytics (2001). Two Microsoft Access97(TM) Databases and Documentation 
Relating to Non-Residential New Construction Baseline Study. CALMAC. 
Available at www.calmac.org. 

RLW Analytics (2003). Final Report - 1999-2001 Building Efficiency Assessment (BEA) 
Study: An Evaluation of the Savings By Design Program. Southern California 
Edison. Study ID 10029. 

February 2004 53 California Evaluation Framework 
 

http://www.calmac.org/


TecMarket Works Framework Team  References Cited 

RLW Analytics, Architectural Energy Corporation and ASW Engineering Management 
Consultants Inc. (1999). Southern California Edison 1998 Non-Residential New 
Construction Evaluation. Southern California Edison. Study ID 572. 

* Robinson, David, David Cohen and Bruce True (1996). "Measure Lifetime Derived 
from a Field Study of Age at Replacement." American Council for an Energy 
Efficient Economy Summer Study: Asilomar, CA. pp. 3.131-3.136. 

Rogers, Everett (1995). Diffusion of Innovations. The Free Press: New York, NY. 
* Rogers, Patricia, Timothy A Hacsi, Anthony Petrosino and Tracy A Huebner (2000a). 

"Program Theory in Evaluation: Causal Models in Program Theory Evaluation." 
New Directions for Evaluation Fall (87): 47-55. 

* Rogers, Patricia, Timothy A Hacsi, Anthony Petrosino and Tracy A Huebner (2000b). 
"Program Theory in Evaluation: Challenges and Opportunities." New Directions 
for Evaluation Fall (87). 

* Rogers, Patricia, Timothy A Hacsi, Anthony Petrosino and Tracy A Huebner (2000c). 
"Program Theory in Evaluation: Practice, Promise, and Problems." New 
Directions for Evaluation. 

Rosen, Emanual (2000). The Anatomy of Buzz: How to Create Word-of-Mouth 
Marketing. Double-Day: New York, NY. 

Rossi, Peter, Howard Freeman and Mark Lipsey (1999). Program Evaluation: A 
Systematic Approach. 6th Edition. Sage Publications: Thousand Oaks, CA. 

Rubin, Herbert J (1983). Applied Social Research. Bell & Howell Company: Columbus, 
OH. 

Rufo, Mike and Fred Coito (2002). California's Secret Energy Surplus: The Potentials 
for Energy Efficiency. The Energy Foundation. September 23. 

* Samiullah, Shahanna, Miriam Goldberg, Edmund Kademan and Kenneth Train (1996). 
"Bells, Whistles, and Common Sense: Billing Analysis of a Residential HVAC 
Rebate Program." American Council for an Energy Efficient Economy Summer 
Study: Asilomar, CA. pp. 6.141-6.149. 

* Samiullah, Shahanna, David Hugerford and Adrienne V Kandel (2002). "Do Central 
Air Conditioner Rebates Encourage Adoption of Air Conditioning?" American 
Council for an Energy Efficient Economy Summer Study: Asilomar, CA. pp. 
8.253-8.263. 

San Diego Gas & Electric Company (1991). Commercial and Industrial Lighting Retrofit 
Program: Base Equipment Saturation and Operating Hours by Building Type. 
Study ID 165. 

San Diego Gas & Electric Company (1998a). 1994 & 1995 Residential Appliance 
Efficiency Incentives: Compact Fluorescent Lights: Fourth Year Retention 
Evaluation. March. Study ID 921. 

San Diego Gas & Electric Company (1998b). 1994 & 1995 Residential Appliance 
Efficiency Incentives: Refrigerators: Fourth Year Retention Evaluation. March. 
Study ID 915. 

Sanderson, Ian (2002). "Evaluation, Policy Learning and Evidence-Based Policy 
Making." Public Administration Vol 80 (No. 1): 1-22. 

Sarndal, Carl-Eric, Bengt Swensson and Jan Wretman (1992). Model Assisted Survey 
Sampling. Springer-Verlag: New York, NY. 

February 2004 54 California Evaluation Framework 
 



TecMarket Works Framework Team  References Cited 

SBW Consulting Inc. and Ridge & Associates (1999). Pacific Gas & Electric Company 
PY94 Non-Residential New Construction Retention Study. Pacific Gas & Electric 
Company. February 1. Study ID 323R1. 

Schiffman, Dean A (1994). "A Monte Carlo Based Comparison of Techniques for 
Measuring the Energy Impacts of Demand-Side Management Programs." 
American Council for an Energy Efficient Economy Summer Study: Asilomar, 
CA. pp. 7.213-7.222. 

Schiffman, Dean A and Robert F Engle (1993). Appendix Z Simulation Study: 
Comparison of Alternative Methods for Measuring the Gross and Net Energy 
Impacts of Demand-Side Management Program (with Addendum). San Diego Gas 
& Electric. 

Schutte, Jeremy and Daniel Violette (1994). "The Treatment of Outliers and Influential 
Observations in Regression-Based Impact Evaluation." American Council for an 
Energy Efficient Economy Summer Study: Asilomar, CA. pp. 8.171-8.176. 

Scriven, Michael (1967a). AERA Monograph Series on Curriculum Evaluation. Vol. 1. 
Rand McNally: Chicago, IL. 

Scriven, Michael (1967b). The Methodology of Evaluation. Perspectives of Curriculum 
Evaluation. R. W. Tyler and R. M. Gagne.  Rand McNally: Chicago, IL. 

* Sebold, Frederick D, Alan Fields, Lisa Skumatz, Shel Feldman, Miriam Goldberg, 
Kenneth Keating and Jane Peters (2001). A Framework for Planning and 
Assessing Publicly Funded Energy Efficiency. Pacific Gas & Electric. March 1. 
Study PG&E-SW040. 

* Seiden, Ken and Helen Platis (1999). "Freerider and Freedriver Effects from a High-
Efficiency Gas Furnace Program." International Energy Program Evaluation 
Conference: Denver, CO. pp. 227-238. 

Shel Feldman Management Consulting, Research Into Action and Xenergy (2001). The 
Residential Clothes Washer Initiative: A Case Study of the Contributions of a 
Collaborative Effort to Transform a Market. Consortium for Energy Efficiency. 
June. 

Smith, Peter R, Paul A DeCotis and Karl S Michael (1998). "Linking Market-Based 
Energy Efficiency Programs to Economic Growth, Sustainable Development and 
Climate Change Objectives." American Council for an Energy Efficient Economy 
Summer Study: Asilomar, CA. pp. 9.185-9.195. 

* Sonnenblick, Richard and Joe Eto (1995). "Calculating the Uncertainty in Estimates of 
DSM Program Cost-Effectiveness." International Energy Program Evaluation 
Conference: Chicago, IL. pp. 759-768. 

* Spellman, Richard, Bruce Johnson, Lori Megdal and Shel Feldman (2000). "Measuring 
Market Transformation Progress & the Binomial Test: Recent Experience at 
Boston Gas Company." American Council for an Energy Efficient Economy 
Summer Study: Asilomar, CA. pp. 6.367-6.378. 

Spitler, Jeffrey D, Daniel E Fisher and David C Zietlow (1989). "A Primer on the Use of 
Influence Coefficients in Building Simulation." Building Simulation: Vancouver, 
BC. pp. 299-304. 

Stout, Jennifer and Steven Scott (2003). Just Enough Air: Efficient Pneumatic Conveying.  
Concluding Memorandum. Northwest Energy Efficiency Alliance. June 28. 

February 2004 55 California Evaluation Framework 
 



TecMarket Works Framework Team  References Cited 

Stram, Daniel and Margaret Fels (1986). "The Applicability of PRISM to Electric 
Heating and Cooling." Energy and Buildings Vol 9 (1,2): 101-110. 

Sumi, David, Jeff Erickson and Jim Mapp (2002a). "Wisconsin's Public Benefits 
Approach to Quantifying Environmental Benefits: Creating Different Emissions 
Factors for Peak/Off-Peak Energy Savings." American Council for an Energy 
Efficient Economy Summer Study: Asilomar, CA. pp. 9.353-9.363. 

Sumi, David, Paul Oblander and Ellen Schneider (1993). "A Comparison of Model 
Specifications in a Billing Data Analysis of Impacts from a Commercial and 
Industrial Rebate Program." International Energy Program Evaluation 
Conference: Chicago, IL. pp. 256-264. 

Sumi, David, Bryan Ward, Glen Weisbord and Mike Sherman (2002b). "Quantifying 
Economic and Environmental Benefits." National Energy Services Conference: 
Jupiter, FL. pp. 7.149-7.163. 

TecMRKT Works (2001). California Low Income Public Purpose Test.  
* Tolkin, Betty and Glenn Reed (1993). "Free-Ridership Estimation in the New 

Construction DSM Market." International Energy Program Evaluation 
Conference: Chicago, IL. pp. 787-791. 

Train, Kenneth (1994). "Estimation of Net Savings from Energy Conservation 
Programs." Energy Vol 19 (No. 4): 423-441. 

* Train, Kenneth, Susan Buller, Bruce Mast, Kirtida Parikh and Eric Paquette (1994). 
"Estimation of Net Savings for Rebate Programs: A Three-Option Nested Logit 
Approach." American Council for an Energy Efficient Economy Summer Study: 
Asilomar, CA. pp. 7.239-7.247. 

Train, Kenneth, Joseph Herriges and Robert Windle (1985). "Statistically Adjusted 
Engineering (SAE) Models of End-Use Load Curves." Energy: The International 
Journal Vol 10 (No. 10): 1103-1111. 

Train, Kenneth and Patrice Ignelzi (1987). "The Economic Value of Energy-Saving 
Investments by Commercial and Industrial Firms." Energy: The International 
Journal Vol 12 (No. 7): 543-553. 

Trochim, William M (2001). The Research Methods Knowledge Base. 2nd Edition. 
Atomic Dog Publishing: Cincinnati, OH. 

USDOE (2003). USDOE Building Energy Software Tools Directory. 
http://www.eere.energy.gov/buildings/tools_directory/software/micropas.htm 

USEPA (1995a). Conservation and Verification Protocols, Version 2.0. U.S. 
Environmental Protection Agency. 403/B-95-012. 

USEPA (1995b). Conservation Verification Protocols: A Guidance Document for 
Electric Utilities Affected by the Acid Rain Program. 

Vine, Ed (2003). "Opportunities for promoting energy efficiency in buildings as an air 
quality compliance approach." Energy Vol 28: 319-341. 

Vine, Ed, Gregory Kats, Jayant Sathaye and Hemant Joshi (2003). "International 
Greenhouse Gas Trading Programs: A Discussion of Measurement and 
Accounting Issues." Energy Policy 31 (3): 211-224. 

Vine, Ed and Jayant Sathaye (1999). Guidelines for the Monitoring, Evaluation, 
Reporting, Verification and Certification of Energy-Efficient Projects for Climate 
Change Mitigation. Lawrence Berkeley National Laboratory. March. 

February 2004 56 California Evaluation Framework 
 

http://www.eere.energy.gov/buildings/tools_directory/software/micropas.htm


TecMarket Works Framework Team  References Cited 

Vine, Ed and Jayant Sathaye (2000). The Monitoring, Evaluation, Reporting, 
Verification, and Certification of Energy-Efficiency Projects. Mitigation and 
Adaptation Strategies for Global Change.  Kluwer Publishing: Dordrecht, 
Netherlands. 189-216. 

Violette, Daniel (1991). "Impact Evaluation Accuracy and the Incorporation of Prior 
Information." International Energy Program Evaluation Conference: Chicago, 
IL. pp. 86-92. 

* Violette, Daniel (1995). Evaluation, Verification, and Performance Measurement of 
Energy Efficiency Programs. International Energy Agency. 

Violette, Daniel, Richard Brakken, Andy Schon and Jerry Green (1993). "Statistically 
Adjusted Engineering Estimates: What Can the Evaluation Analyst Do About the 
Engineering Side of the Analysis?" International Energy Program Evaluation 
Conference: Chicago, IL. pp. 656-663. 

* Weiss, Carol H (1998). Evaluation: Methods for Studying Programs and Policies. 
Prentice Hall: Upper Saddle River, NJ. 

Weiss, Carol H (2000). "Which Links in Which Theories Shall We Evaluate?" Program 
Theory in Evaluation Fall (No 87). 

Wilcox, Bruce, Ken Nittler and John Proctor (2001). Split System Space Cooling 
Refrigerant Charge and Airflow Measurement. California Energy Commission. 
Publication Number P 400-01-014. 

* Woods, James and Sami Khawaja (2000). "Multi-Attribute Valuation for Cost Effective 
Evaluation of Market Transformation and Other Hard to Quantify Programs." 
American Council for an Energy Efficient Economy Summer Study: Asilomar, 
CA. pp. 4.227-4.238. 

Worrell, Ernst, John Laitner, Michael Ruth and Hodayah Finman (2001). Productivity 
Benefits of Industrial Energy Efficiency Measures. Lawrence Berkeley National 
Laboratory. December. 

Worthen, Blaine R, James R Sanders and Jody L Fitzpatrick (1997). Program 
Evaluation: Alternative Approaches and Practical Guidelines. 2nd Edition. 
Longman: New York, NY. 

Wright, Roger (1983). "Finite Population Sampling with Multivariate Auxiliary 
Information." Journal of the American Statistical Association Vol. 78: 879-884. 

Wright, Roger and David Jacobson (1993). "A Methodology for Integration of Evaluation 
Studies." National Demand-Side Management Conference: Miami Beach, FL. pp. 

Wright, Roger and P.M. McCarthy (1985). Sample Designs for Load Research: The 
Bootstrap Comparison Procedure. The Electric Power Research Institute. EA 
4232. 

* Xenergy (1996). Net Savings Estimation: An Analysis of Regression and Discrete 
Choice Approaches. CADMAC Subcommittee on Base Efficiency. 

Xenergy, ADM Associates, VACom Technologies and Partnership for Resource 
Conservation (2001). 2001 DEER (Database for Energy Efficiency Resources) 
Update Study. California Energy Commission. Study ID 3001. 

Xenergy and Cambridge Systematics Inc. (1993). Net-to-Gross Ratios for PG&E's CIA 
Rebate Program. Pacific Gas & Electric. 

 
* Indicates that the information was used in the construction of the Framework.

February 2004 57 California Evaluation Framework 
 



TecMarket Works Framework Team  Guidelines for Evaluation Planning 

APPENDIX C:  Guidelines for Evaluation Planning 
 
 
This Appendix provides some example guidelines for planning and conducting 
evaluations.  These guidelines are provided as a starting point for the evaluation planning 
process, but evaluation planners are also free to use alternative approaches when 
submitting evaluation plans.  The guidelines may be particularly useful for program 
implementers with little evaluation experience.  The Appendix first describes methods to 
classify programs according to program type and size.  Then the Appendix provides 
guidelines on selecting specific evaluation activities to meet the evaluation objectives, 
determining evaluation priorities, and select methods for conducting evaluations. 
 
The information in this appendix is based on several assumptions: 
 

1. Evaluation goals and program policies and procedures are as presented in the 
CPUC Energy Efficiency Policy Manual (EEPM), version 2 (2003).   

2. Program size distributions are similar to the programs conducted during the 2002-
2003 program cycle. 

 
As program goals, policies and procedures evolve, and as program evaluation objectives 
change, these guidelines will need to be modified to match those changes.   
 
 
Program Classification 
 
This Framework is one among several potential considerations for the development of 
evaluation approaches that meet the CPUC’s evaluation policy requirements and the 
associated evaluation efforts.  Development of the considerations beyond the Framework 
is outside of the scope of this project.  The function of the Framework is to provide 
guidance to determine what aspects of the different energy efficiency programs should be 
evaluated and to assist the evaluation planning process.  The guidance provided in the 
Framework is structured to inform decisions concerning when evaluations are to be 
conducted, what types of evaluations to conduct, and what methods should be considered 
for those evaluation efforts.  In addition, the Framework provides guidance on the 
reporting of evaluation results and the discussion (within the reports) on issues related to 
the accuracy and reliability of the evaluation approach and the results.    
 
There are number of program types discussed in the Framework that have a direct effect 
on the type of evaluation efforts to be conducted (such as resource acquisition, market 
transformation, information and education).  Each of these program types has a set of 
decision criteria leading to different evaluation decisions.  The highest-level criteria in 
the Framework is that programs are classified within these broad categories of program 
type, and that these categories feed into different sets of evaluation decisions.  For 
example, resource acquisition programs have the highest evaluation priority of 
identifying net program/technology energy impacts (see Chapter 6 of the Framework); 
market transformation programs have the highest evaluation priority of identifying net 

February 2004 58 California Evaluation Framework 
 



TecMarket Works Framework Team  Guidelines for Evaluation Planning 

market effects leading to longer-term energy savings (see Chapter 10); and information 
and education programs have the highest evaluation priority of identifying the effects 
related to their specific program goals (see Chapter 9).  The second highest priority for 
each of these types of programs is conducting detailed process evaluations (see Chapter 
8) focusing on how a program can be changed to better accomplish their primary 
operational goals.   For programs that rely on the value of the program’s non-energy 
effects to achieve their energy impact goals, there may also be a desire to conduct a non-
energy effects evaluation (see Chapter 11).   Within each of these chapters (6-11), there 
are discussions of other considerations that may impact the evaluation planning process 
or the timing of the evaluation.  These discussions focus on how the evaluation history of 
a program, the maturation level of a program, the need for fast feedback information, and 
other issues can influence the evaluation planning process.  
 
Other information about the program can also be useful in helping decide what efforts to 
undertake when planning an evaluation.  This appendix provides an example of different 
program classification schemes and approaches for using these schemes to help select the 
most appropriate impact evaluation methodologies. 
 
A proposed program type classification scheme is presented in Table C.1 below.  Each 
program administrator could assist the process of identifying the appropriate evaluation 
for their program by classifying their program into program types based on the specific 
attributes that apply to their program. 
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Table C.1: Sample Program Classification Scheme 
Program Attribute Description Applies:  

(Yes or No) 
Program size  Small   
(based on expected Medium  
energy impacts) Large  
Program Strategies Audits  
 Codes and standards  
 Commissioning / Operations and Maintainence  
 Design assistance   
 Direct installation  
 Education, training, and information  
 Financing  
 Market transformation  
 Rebate - customized  
 Rebate - prescriptive  
 Performance contracting  
 Upstream  
 Other  
Market Segments Agricultural  
 Commercial  
 Industrial  
 Residential  
 Cross-Cutting  
Market Event New construction  
 Remodel/Renovation  
 Retrofit   
End use/measure  Appliances  
groups Comprehensive   
 Envelope   
 Food service  
 HVAC   
 Lighting  
 Motor   
 Process   
 Refrigeration  
 Water heating  
 Water pumping / treatment  
 Other  

 
The proposed classification scheme is a subset of the scheme presented in Chapter 1 of 
the CPUC Energy Efficiency Policy Manual (EEPM), Version 21, with modifications to 
support the implementation of the Framework.  A key consideration in the development 
and use of any classification scheme should include an assessment of how that scheme 
would apply across different types of evaluation and non-evaluation efforts beyond those 

                                                 
1     (* CPUC 2003). 
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described in this Framework (e.g. load forecasting, efficiency potential studies, DEER 
update, etc.).   
 
Program Size 
 
The size distribution in terms of net electricity savings of the programs approved for the 
2002-2003 program cycle, including utility and third party programs, is shown in Figure 
C.1.  As is evident from this figure, the top three programs are responsible for almost 
50% of the total projected net portfolio energy savings. 
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Figure C.1: Program Size Distribution based on Annual kWh Savings 
 
Programs smaller than 4 GWh net savings per year make up about 10% of the annual net 
savings expected, but represent nearly 50% of the total count of programs claiming kWh 
savings. 
 
The size distribution of programs claiming gas savings approved for the 2002-2003 
program cycle is shown in Figure C.2. 
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Figure C.2: Program Size Distribution Based on Annual Gas Savings 
 
The two largest programs make up about two-thirds of the expected gas savings.  
Programs less than 500,000 therms per year of savings make up about 10% of the total 
portfolio savings, but represent 70% of the total count of programs claiming gas savings.  
Future program sizes may vary from those offered during this particular cycle, but it is 
likely that the expected savings from program to program in any program cycle will not 
be evenly distributed. 
 
A program size classification is presented in Table C.2 below.   Programs are classified 
into bins according to the fraction of the total expected first year savings represented by 
each bin.2  This classification strategy is applied to the portfolio of program presented in 
the 2002-2003 program cycle.  Future portfolios may require a different size 
classification scheme, based on the size of programs offered and the overall objectives of 
the portfolio. 

                                                 
2  For example, the sum of the savings from all small programs is 5% of the portfolio total, the sum of the 

savings from all medium sized programs is 45% of the portfolio total, and the sum of the savings of all 
large programs is the remaining 50% of the total portfolio savings. 
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Table C.2: Program Size Classification 
Size  Electricity Gas 
Classification Percent of 

Total 
Portfolio 
Savings 

Estimated 
Program 
Savings 

Number of 
Programs 

Percent of 
Total 

Portfolio 
Savings 

Estimated 
Program 
Savings 

Number of 
Programs 

Small Up to 5% Up to 3 GWh/yr 23 Up to 5% 
Up to 200 
ktherm/yr 16 

Medium 5% - 50% 3 to 20 GWh/yr 28 5% - 15% 
200 to 1,500 

ktherm/yr 10 

Large 50%-100% 20+ GWh/yr 6 15%-100% 
1,500+ 

ktherm/yr 2 
 
 
Program Strategies 
 
Program design strategies referenced in the classification scheme are described below. 
 
Audits.  Audit programs involve the inspection of a home, building or industrial process 
by an expert who makes recommendations on strategies to reduce customer energy 
consumption.  Data relating to the characteristics of the building or process may be 
collected by an energy auditor during an on-site inspection or supplied by the customer.   
 
Codes and standards.  Codes and standards programs provide technical, financial and/or 
market information and testimony to the California Energy Commission (CEC) for the 
purpose of enhancing building energy and appliance efficiency standards. 
 
Commissioning/operations and maintenance.  Building commissioning provides 
documented confirmation that building systems as constructed function in accordance 
with the intent of the building designers, and satisfy the owner's operational needs. 
Commissioning programs can provide both technical assistance and incentives to support 
commissioning activities.  Commissioning carried out in existing facilities is generally 
called “Retro-commissioning.”  Operations and Maintenance programs provide 
information, engineering analysis and/or incentives to improve the building operations 
and maintenance practices. 
 
Design assistance.  Design assistance programs provide design and analysis services to 
architects and engineers responsible for the design of new residential and commercial 
buildings.  Such services are structured to influence the design of the building to make it 
more energy efficient.  Design strategies may also emphasize non-energy benefits such as 
improved indoor air quality, comfort, and lighting quality as as a package of features, 
structured to meet the goals of the building owner or occupant. 
 
Direct installation.  Direct installation programs provide free energy efficiency measures 
for qualified customers.  These are generally delivered to the customer and installed 
without charge.  Measures generally distributed in direct install programs include low-
cost measures such as compact fluorescent lamps, low-flow shower heads and faucet 
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aerators; but may also include comprehensive lighting, weatherization or HVAC system 
tuneup services. 
 
Information and Education.  Information and education programs can provide a wide 
range of activities designed to inform or educate a customer or customer group.  
Generally these range from in-depth, one-on-one, on-site or centrally located classroom 
style instruction in topics related to energy efficiency, to programs that target information 
to specific types of customers, to general information provided to a wide range of 
customers, to short inexpensive public service announcements on FCC approved 
communication frequencies.   
 
Information and education programs can also develop curriculums and/or provide or 
prepare presentations for elementary or secondary schools and colleges.  These can range 
from handouts and brochures to supplement a science curriculum, all the way to 
interactive educational media and projects where the installation of measures at a school 
is part of the learning process with the students (an education program that complements 
or interacts with a resource acquisition program). 
 
Information and education programs may also focus on a particular media using 
specifically targeted audiences or specifically targeted messages.  They can include 
public service announcements; radio, television, or newspaper advertising; cooperative 
advertising; community events at ball games, schools, fairs, etc.; work with community 
organizations; trade show events; web-based efforts (including banner advertising and 
location-specific "click-throughs"); and many other avenues of providing information and 
education.  
 
Programs that have as their primary objective to inform or educate customers about ways 
to save, manage, or control their energy use can be considered an information or 
education program.    
 
Financing.  Financing programs encourage investments in energy efficiency through 
offering below market interest rates or terms, gap financing, financial packaging, and/or 
simplified administrative procedures. 
 
Market transformation.  Market transformation programs seek to improve the adoption 
of energy efficient technologies and practices by permanently reducing or eliminating 
market barriers to technology adoption.  They seek to “transform” the market to change 
the market structure, operation, or decision-making in such a way to yield greater 
opportunity and likelihood for more energy efficient equipment and practices being 
adopted and sustained.  Often these programs are distinguished from resource acquisition 
programs in that their primary gains in energy and demand savings are not obtained 
directly, but through market changes that lead to the increased adoption of the desired 
equipment or practices without direct participant-focused program intervention.  (See 
Chapter 10 on Market Transformation Program Evaluation and the 2001 Framework 
Study for additional information on these types of programs and how they are different 
from resource acquisition programs.)   
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Rebate – customized.  Customized rebate programs provide financial incentives based on 
an analysis of the customer’s existing equipment and an agreement on the specific 
products to be installed.  The rebate amount is generally tied to the expected energy 
savings calculated on a customer-by-customer basis. 
 
Rebate – prescriptive.  Prescriptive rebate programs provide a prescribed financial 
incentive per unit of efficient technology installed or per unit of efficiency improvement 
for a prescribed list of individual products. 
 
Performance contracting.  Performance contracting programs consist of contracts 
between a program implementer and associated contractors (and/or customers) to deliver 
energy savings from the installation of energy efficiency measures at a customer facility.  
The measures are installed in exchange for a payment stream based on a portion of 
verified energy savings.  Energy savings are generally verified through a predefined set 
of Measurement and Verification (M&V) protocols.  
 
Upstream programs.  Upstream programs provide information and/or financial assistance 
to entities involved in the delivery chain of high-efficiency products at the retail, 
wholesale, or manufacturing level.  They can be part of a resource acquisition effort or a 
market transformation initiative.  Incentives are paid to persons other than the eventual 
end user.  Examples include incentives to promote the stocking of high efficiency 
equipment at the wholesale level, rebates offered to contractors to offset the incremental 
cost of efficient appliances or equipment, or programs promoting the design and 
manufacture of efficient products. 
 
Other.  This category covers programs not otherwise mentioned in this section. 
 
Market Segments 
 
Programs are generally targeted at customers within specific markets.  The program 
classification scheme uses the following market segment definitions: 
 
Residential.  Residential customers are defined as existing single family residences, 
multi-family dwellings (whether master-metered or individually metered), and customers 
within facilities that are essentially residential but used for commercial purposes, 
including, but not limited to, time shares and vacation homes. 
 
Commercial (and Institutional).  Customers occupying facilities used for business, 
commercial and institutional purposes. 
 
Agricultural.  Customers engaged in enterprises defined as agricultural by the U.S. 
Department of Commerce. 
 
Industrial.  Customers engaged in enterprises defined as industrial by the U.S. 
Department of Commerce. 
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Crosscutting.  Programs offered to multiple markets are classified as crosscutting. 
 
Market Event 
 
Programs are designed to engage customers at various market events, including: 
 
Retrofit/early replacement:  Retrofit refers to energy efficiency activities undertaken in 
existing buildings or facilities to promote early replacement of existing inefficient 
equipment with efficient equipment.   
 
Remodel/Renovation.  Modifications to the characteristics of an existing building or 
facility, or the energy-using equipment installed within, involving (1) construction that 
involves complete removal, redesign, and replacement of the energy consuming systems 
of a building or process, (2) projects that require design and selection of new systems 
based upon the needs of new or modified space function(s), and (3) major tenant 
improvements that add new load.  Renovation refers to remodels involving changes to the 
building shell. 
 
Replacement.  Normal replacement of equipment, either as a result of an emergency such 
as equipment failure, or as part of a broader planned event intended to change equipment 
near the end of its service life but prior to failure. 
 
New construction.  Residential and non-residential buildings that have been newly built 
or have added major additions subject to Title 24, the California building energy 
efficiency standards, including (1) new building projects wherein no structure or site 
footprint presently exist (“greenfield”); (2) addition or expansion of an existing building 
or site footprint; or (3) addition of new load, as in the example of an existing site adding a 
new process. 
 
End use or Measure Groups 
 
Programs may be designed to focus on one or more end uses or measures, as described 
below: 
 
Appliances.  Household appliances such as refrigerators, clothes washers and dryers, 
room air conditioners, etc.  Although these measures are generally promoted to 
residential customers, they may be applied to any market segment. 
 
Building Envelope.  Improvements to the building shell, including exterior roofs, walls, 
windows, air leakage sealing and weatherization.   
 
Food Service.  Efficient technology for retail preparation of food for sale in restaurants 
and groceries.  Measures generally include improved cook line equipment and 
commercial kitchen ventilation systems.  Food processing programs addressing industrial 
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processing of produce, livestock, dairy products, etc., for wholesale distribution should be 
classified as an industrial process measure, as described below. 
 
HVAC.  Equipment designed to provide heating, ventilation and/or air conditioning. 
Includes furnaces, central air conditioners, ventilation systems, chillers, boilers, energy 
management control systems, etc.  Efficient motors and motor controls applied to HVAC 
system fans, pumps, chillers, cooling towers, etc., are included in this category. 
 
Lighting/Daylighting.  Equipment, control systems, and architectural features designed 
to provide illumination in buildings.  Includes efficient lamps, ballasts, lighting fixtures 
(luminaries), lighting controls (such as occupancy sensors, dimming controls, timers) and 
fenestration (such as windows, clerestories, skylights) designed to admit natural light for 
space illumination. 
 
Motors.  Energy efficient motors and controls for non-HVAC drive power applications. 
 
Process.  Improvements in industrial processes that reduce the energy consumption per 
unit of production output.  This could include processing equipment, process layout, 
processing design, and input and output process management (including material waste-
stream management). 
 
Refrigeration.  Improvements to refrigeration systems applied to grocery stores, 
restaurants, food processing, refrigerated warehouses and industrial applications.  
Includes efficient compressors, oversized condensers, close approach evaporators, 
systems controls, etc.  Shell and lighting improvements to refrigerated warehouses are 
generally classified as refrigeration, not building envelope measures. 
 
Water heating.  Efficient equipment applied to service or potable water heating, 
including water heaters, boilers, water heater controllers, water heat tank and pipe 
insulation. 
 
Water pumping / treatment.  Equipment applied to the pumping, storage and treatment of 
drinking water, wastewater, and agricultural irrigation. 
 
Comprehensive.  Multiple end uses or measure groups applied to building or facility in 
the context of an integrated or systems approach 
 
Other.  Measures or end uses not otherwise listed. 
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CPUC Evaluation Objectives 
 
The CPUC Energy Efficiency Policy Manual, Version 23 lists the following objectives for 
program evaluations: 
 

1. Measure energy and peak savings; 

2. Measure cost effectiveness; 

3. Provide upfront market assessment and baseline analysis; 

4. Provide ongoing feedback and guidance to the program administrator; 

5. Measure indicators of effectiveness and testing program theory and approach; 

6. Assess the overall levels of performance and success; 

7. Inform decisions regarding compensation and final payments; and 

8. Help assess the continuing need for the program. 
 
The role of the principal evaluation disciplines (impact, process, market effects, and non-
energy effects) in meeting these objectives is described below: 
 
Measure Energy and Peak Savings 
 
Impact evaluation, supported by measurement and verification is primarily used to 
provide estimates of resource acquisition program energy and demand savings.  Likewise 
evaluations that focus on identifying changes in market effects can be used to inform an 
impact evaluation that estimates longer-term energy savings from market transformation 
programs.    
 
Measure Cost Effectiveness 
 
Cost effectiveness is measured from an estimate of the program costs and benefits, as 
described in Chapter 14 and the California Standard Practice Manual.4  Impact 
evaluation is the primary method for establishing program benefits in terms of energy and 
demand savings.  Non-energy effects, as they relate to the cost effectiveness calculations 
also may play a role for programs able and allowed to claim non-energy effects in their 
program accomplishments.  However, the non-energy effects are not to be included in an 
assessment of the cost-effectiveness associated with acquiring energy resources.  
Program costs and the accuracy of the reporting systems and operational processes may 
be investigated during process evaluations that inform cost effectiveness assessments. 

                                                 
3     (* CPUC 2003). 
4     (* California State Governor's Office 2001). 
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Provide Upfront Market Assessment and Baseline Analysis 
 
Market assessments and market baseline analysis are generally conducted through market 
transformation program evaluations.  These broad, market-wide evaluations are used as a 
reference to establish program-specific baselines.  Each program is responsible for 
determining the appropriate baseline conditions for the program’s operation and 
evaluation.  Impact evaluations generally rely on a clear definition of the program 
baseline, though baseline analyses are generally not conducted as a component of impact 
evaluation. 
 
Provide Ongoing Feedback and Guidance to the Program Administrator 
 
Process evaluations and Measurement and Verification (M&V) studies are conducted to 
inform the impact assessment, but are also conducted to provide feedback on the 
program’s operations, measure installation quality, in-field measure performance, 
installation contractor quality, public relations, etc.  Using the process evaluation for 
feedback to the program implementer is discussed in more detail in Chapter 8. 
 
Measure Indicators of Effectiveness and Testing Program Theory and Approach 
 
This goal is primarily addressed during process evaluations, with input from the impact 
and M&V studies.  The Chapter 4 discussion on program theory can help provide some 
background and guidance for understanding and using the program theory for this 
purpose. 
 
Assess the Overall Levels of Performance and Success 
 
Overall levels of performance and success are measured on many levels and include input 
from impact, process, market and non-energy effects evaluations as appropriate.  This 
evaluation goal is met through the combination of all of the evaluation efforts associated 
with a specific type of program and suggests that a comprehensive evaluation approach is 
needed for each program.  The Framework is constructed so that this goal will be met 
through the combination of program-specific evaluations.  
 
Inform Decisions Regarding Compensation and Final Payments 
 
At this time, compensation and final payments are based on ex-ante savings estimates and 
program accomplishments based on numbers of installations completed.  M&V and 
process evaluations are used to verify the measure installation counts for final payment 
determination. 
 
Help Assess the Continuing Need for the Program 
 
Several information sources can be used to assess the continuing need for a program.  
These include market potential studies, formal or informal market assessments, 
documented program accomplishments and accomplishment rates, energy saving goal 
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attainment and attainment rates, program cost effectiveness ratios, process evaluation 
results, program participation rates, program outreach and promotional success and other 
information can be used to help assess the continuing need for a program.  Since multiple 
programs may operate in a particular market, it may not be possible for any particular 
program evaluation to judge the effect of the program on the overall market.  The 
decision to continue the program rests with the portfolio administrator and the CPUC 
rather than the program administrator, but cost effectiveness, accomplishments, net 
impacts and process evaluation results are key components to the overall decision.  Key 
information to inform this decision includes: 
 

Overall accomplishments, in terms of total number of measures installed and 
customers contacted. 

• 

• 

• 

• 

Estimate of the market penetration and remaining market that could be served by 
the program, including program enrollment waiting lists. 
Cost-effectiveness of the program, based on ex-post net impacts and verified 
program costs. 
Measures of customer satisfaction from process evaluations. 

 
The role of each evaluation discipline in meeting the CPUC evaluation goals is shown in 
Table C.3. 
 

Table C.3: Evaluation Goals and Study Type 
 CPUC Evaluation Goal Evaluation Type 
 Impact Process Market 

Effects 
Non-energy 

effects 

Measure energy and peak savings z    
Measure cost effectiveness z   z 
Provide up-front market assessment 
and baseline analysis �  z  

Provide ongoing feedback and 
guidance to the program 
administrator; 

z z   

Measure indicators of effectiveness 
and testing program theory and 
approach 

 z  � 

Assess the overall levels of 
performance and success z z  � 

Inform decisions regarding 
compensation and final payments z  �  

Help assess the continuing need for 
the program  z �  

Note:  z indicates primary role; � indicates secondary role 
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Evaluation Priorities  
 
The CPUC evaluation goals direct evaluators to conduct impact and process evaluations 
of all programs.  Non-energy effects evaluations may also be included if the program 
theory indicates that non-energy effects are a key factor in attaining the program energy 
and demand impact goals.  Market evaluations are generally conducted on a market-wide 
rather than on an individual program basis, with the exception of market transformation 
programs.  Guidelines for establishing the priorities in evaluation rigor and resource 
allocation are described below. 
 
Risk to Portfolio Performance 
 
Evaluation resources would yield the greatest overall value by being allocated based upon 
minimizing uncertainty at the portfolio level.  Thus, large programs with uncertain or 
unproven impact results would receive more resources than small or predictable 
programs.  For example, the uncertainty in the expected savings is a function of a number 
of factors, including: 

Measure types promoted.  Evaluation knowledge and user circumstances vary by 
measure type.  Therefore, uncertainty also varies by measure type.  Lighting measures in 
general are fairly well characterized based on the long operating history of lighting 
efficiency programs in California.  HVAC measures are less certain, due to variability in 
operating hours, control, and building load characteristics.  Measures involving building 
controls, operations and maintenance and/or commissioning are even less certain, due to 
the possibility of occupant tampering and changes that can defeat these measures. 

Market penetration and delivery mechanism.  Expected savings are based on the ability 
of the program to meet measure installation goals.  If a particular program is having 
trouble meeting installation goals due to a flawed program design or inadequate market 
interest, then the expected savings are at greater risk.  Programs that are well designed 
and well established, and operate in markets that have sufficient demand represent a 
lower risk to the portfolio. 
 
The risk assessed and minimized based on evaluation results is not only that of the 
current portfolio, but to some future portfolio of programs.  Programs that are currently 
small, but may contain significant upside potential in a future efficiency portfolio may 
justify increased evaluation resources to minimize future risks.  Therefore, a small 
program that would appear at first to warrant the use of lower cost evaluation strategy 
may warrant a more extensive evaluation based on future growth potential. 
 
Prior Evaluation History 
 
The Framework suggests that program implementers examine their program evaluation 
requirements and construct an evaluation plan with evaluation activities scheduled 
throughout the program cycle so that evaluation efforts can be scheduled and funded as 
they are needed. The Framework Umbrella (Chapter 5) generally suggests that program 
implementers conduct full program net impact evaluation during each program cycle.  
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However, the scope of the evaluation activities should consider recent evaluation history 
in order to provide the best use of evaluation resources.  Evaluation planners should 
consider the following questions when developing evaluation plans: 
 

• 
• 
• 

• 
• 
• 
• 

                                                

Is the program new to the market? 
How recent was the last program evaluation? 
Have there been substantial changes since the last evaluation in terms of 
technologies, procedures, rebate levels, energy costs, economic activity, delivery 
mechanismsm, etc., that may substantially alter the results from the prior 
evaluation? 

 
New programs should plan to conduct full net impact evaluations during the first program 
cycle.  Continuing programs experiencing stable impact results can propose to skip a 
program cycle, based on a justification addressing the issues described above.  See 
Chapter 5, Umbrella Framework, for more information concerning when an impact 
evaluation should be conducted.  
 
 
Method Selection for Impact Evaluations 
 
The analysis technique applied to the program impact evaluation depends primarily on 
the following factors. 
 

Program size 
Market event 
Expected impacts as a fraction of total billing 
Program strategy 

 
Program Size 
 
Impact evaluation resources should be directed at minimizing the uncertainty in the 
estimate of the efficiency resource at the portfolio level (or minimizing the risk in 
efficiency investments).  This logically will place more evaluation resources and 
increased rigor on programs with large expected impacts and/or large expected 
uncertainty.   
 
Market Event 
 
New construction, remodeling and renovation programs generally require engineering 
analysis, since pre-program billing data are not available.5   
 

 
5  It may however be possible to conduct a billing analysis for a residential new construction program if a 

non-participant comparison group can be identified and the econometric model includes variables for 
climate, economic activity, building size and orientation, and program participation.  This approach 
may work best in circumstances with close matching, such as where participants and non participants 
are identified within a single large subdivision of homes with similar design. 
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Expected Impacts as a Fraction of Total Billing 
 
As a general rule, efficiency programs may need to affect the customer’s monthly energy 
consumption by at least 10% for a billing analysis to be feasible.  Smaller impacts as a 
percentage of the total consumption may not be discernable from the random “noise” in 
the billing data.  For example, the annual energy consumption impact of a CFL 
replacement program may not be large enough to allow the use of a billing analysis.  
Commercial comprehensive retrofit programs may provide energy savings on the order of 
20% to 30%, which can be detected by the regression models used in a billing analysis. 
 
Program Strategy 
 
The program strategy presents some unique issues to consider when choosing an analysis 
method for conducting an impact evaluation. Guidelines based on program strategy are:  
 
Audits.  Audit programs are generally classified as information only and therefore do not 
require impact evaluations but do need program effects evaluations.  Audit programs that 
claim energy savings may be evaluated using a billing analysis, provided the energy 
impacts of the installed measures are sufficiently large relative to the monthly bill.  To 
conduct an engineering analysis, the measures that were ultimately installed as a result of 
the audit must be identified, and engineering estimates of savings applied to each of the 
measures.  This may prove to be problematic, since the decision to install a measure may 
have been influenced by multiple programs.  For example, some audit programs direct 
customers to incentive programs covering recommended measures.  In these cases, a joint 
evaluation of the two programs might provide the most useful information and cost-
effective evaluation. 
 
Codes and standards.  Codes and standards programs generally affect new construction 
and, therefore, require an engineering based impact analysis.6  
 
Commissioning/operations and maintenance.  Commissioning and O&M programs are 
generally targeted at HVAC systems.  Calibrated building energy simulation models 
should be used to estimate impacts of commissioning programs on new construction.  
Billing analysis can be used for retro commissioning and O&M projects, provided the 
impact is sufficiently large relative to the billing data.7  Commissioning and O&M 
programs are especially sensitive to savings degradation over time.  A high quality 
evaluation effort would specify a clear method for quantifying the persistence of savings 
over time. 
 
Design assistance.  Design assistance programs can be classified as information only, 
and therefore do not require impact evaluations but they do need program effects 

                                                 
6  The 2005 Title 24 Building Energy Standards contain provisions for existing buildings upon 

equipment replacement.  Impact evaluation of existing building provisions only may be candidates for 
billing analysis. 

7  A retro commissioning program operated by AEC for Southern California Edison averaged 13% 
energy savings. 
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evaluations.  (See Chapter 9 on Information and Education Program Evaluation.)  Design 
assistance programs targeting new construction that are claiming energy savings will use 
engineering methods.  Most design assistance programs take a comprehensive look at the 
building design.  Whole building impacts may be best analyzed using building energy 
simulation programs. 
 
Direct installation.  Direct installation programs are a form of rebate program where the 
program bears 100% of the measure cost.  These programs generally target small impact 
measures, such as CFL replacements, low-flow showerheads, faucet aerator, etc.  Billing 
data analysis may be difficult due to the modest impact these measures have on overall 
energy consumption.  Matching participants with utility account numbers may also be 
difficult due to the simplified participation rules for many of these types of programs.  
Engineering analysis informed by field observations conducted under IPMVP Option A8 
may be the most appropriate for direct install programs.   
 
Information and Education.  Information and education programs provide only 
information or educational services, and therefore do not need an impact evaluation.  (See 
Chapter 9 on Information and Education Program Evaluation to make this determination.)  
However, program effects evaluations are often appropriate and can help to assess the 
program’s justification and determine the program’s cost-effectiveness (measured as cost 
per effect rather than as in the Standard Practice Manual9 where energy and/or demand 
savings can be measured). 
 
Financing.  Financing programs generally operate in cooperation with information type 
programs, such as audit or design assistance programs, to help customers finance the 
energy-efficiency measures.  In some cases, they work in combination with incentive 
programs to help finance the customer portion of the costs of a measure or subsidize the 
interest rate.  “Double-dipping,” where savings resulting from the installation of a 
particular measure are claimed by more than one program, must be avoided if energy 
savings are claimed as part of the incentive program.  Financing programs that claim 
energy savings may be evaluated using billing analysis provided the energy impacts of 
the installed measures are sufficiently large.  To conduct an engineering analysis, the 
measures that were ultimately installed as a result of the program must be identified, and 
engineering estimates of savings applied to each of the measures.  In order for this to be 
done efficiently, program applications need to contain information about the specific 
measures financed and include information about the equipment replaced. 
 
Rebate – customized.  Custom rebate programs use calculations prepared by the program 
implementer to calculate energy saving, rebate amounts, and customer economics.  The 
initial energy savings estimates can be used in combination with a billing analysis, or 
M&V can be used to verify program calculations in a calibrated engineering model 
approach.  Custom rebates are used in both retrofit and new construction programs; new 
construction programs often will use calibrated simulation models. 
 
                                                 
8     (International Performance Measurement and Verification Protocol 2001).   
9     (* California State Governor's Office 2001). 
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Rebate – prescriptive.  Prescriptive rebate programs provide precalculated rebate or cash 
amounts to a standard list of measures.  An engineering based approach informed from 
field measurements conducted under the IPMVP Option A can be used for smaller 
programs.  Billing analysis is most often applied to larger rebate programs, provided the 
load impact is sufficiently large.   
 
Performance Contracting.  Performance contracting programs are generally designed 
with an integrated set of M&V activities.  Impact data can be gathered from the M&V 
reports, provided the M&V activities meet the evaluation standards.  Timing of payments 
and M&V activities for performance contracting programs is generally different than 
rebate programs, since the payments are made over time and are based on verified energy 
savings. 
 
Upstream programs.  Upstream programs offer incentives, information, and/or training 
to manufacturers, distributors, and retailers to build, stock and/or promote energy 
efficient products.  Program data on customer locations where efficient products are 
installed may not be available.  These programs can be resource acquisition (being tied to 
specific installations of acquired savings) or market transformation programs.  Chapter 10 
on Market Transformation Program Evaluation provides information on how to assess the 
accomplishments of those upstream efforts that are market transformation initiatives.  
 
End use/measure groups 
 
Guidelines for impact evaluation strategies as they apply to specific end use or measure 
groups are summarized below:  
 
Appliances.  Load impacts from appliance programs often do not affect billing data by 
more than 10%, thus billing analysis may not be successful for appliance efficiency 
programs.  (Exceptions to this may include refrigerator programs, particularly in homes 
without electric heat or central air-conditioning or homes that use electricity to heat their 
domestic water.)  Engineering analysis, supported by M&V is a preferred evaluation 
approach for these types of measures.  The partially measured, retrofit isolation approach 
from the International Performance Measurement and Verification Protocol (IPMVP 
Option A) is appropriate for small programs; medium and large programs may want to 
employ the retrofit isolation approach (IPMVP Option B). 
 
Comprehensive.  Comprehensive programs involving multiple, interacting measures 
generally require a billing analysis or building energy simulation approach.  Retrofit 
programs where measure impacts are expected to exceed 10% of the billing data can 
utilize a billing analysis approach to get a program-level estimate of impacts.  
Engineering estimates informing a billing analysis (SAE approach) may benefit from 
field measurements taken under the IPMVP Option A approach.  The IPMVP Whole 
Facility M&V approach (Option C) may be used for programs with few participants.  
New construction programs generally require a building energy simulation model 
approach, using a program such as MicroPas or DOE-2.  Model calibration should be 
conducted according to the IPMVP Calibrated Simulation (Option D) approach.  
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Industrial programs may require the use of a specialized computer model of the process 
addressed by the program.   
 
Envelope.  Programs addressing building envelope improvements may be evaluated 
using a billing analysis approach provided the expected impacts exceed 10% of the 
billing data.  Residential buildings receiving comprehensive weatherization services 
generally fall into this category.  The impact of building shell improvements as a fraction 
of commercial building consumption is generally less than residential building 
consumption, requiring an engineering based analysis.  Small programs may rely on 
engineering equations informed by M&V studies under IPMVP Option A.  Larger 
programs may find greatest value from using a building energy simulation approach, with 
the models calibrated under IPMVP Option D. 
 
Food service.  Programs involving food service efficiency improvements in commercial 
buildings may use a billing analysis, provided the impacts are 10% or more of the 
baseline billing data.  In commercial buildings such as restaurants and groceries, this may 
be the case for estimating the program impacts on gas consumption, but will not likely be 
the case for electricity, unless the customer uses electricity for their major cook line 
equipment or is in a small facility without central air-conditioning.  Engineering analysis, 
informed by field measurements taken under IPMVP Options A or B is most appropriate 
for commercial food service equipment efficiency upgrades.  Programs involving 
commercial kitchen ventilation and HVAC issues should be evaluated using a building 
energy simulation program, calibrated under IPMVP Option D.   
 
HVAC.  Programs addressing HVAC system improvements expected to impact energy 
billing by more than 10% may use a billing analysis.  This may be the case in residential 
buildings, but will not likely be the case in commercial buildings.  Engineering estimates 
informing a billing analysis using an SAE approach may benefit from field measurements 
taken under the IPMVP Option A.  Small programs may use engineering analysis 
informed by field measurements taken under IPMVP Option A.  For medium and large 
programs a building energy simulation program may be more appropriated with those 
calibrated to field measurements under the IPMVP Option D. 
 
Lighting.  Lighting programs conducted for residential customers will not likely achieve 
enough savings to allow a billing analysis.  Engineering analysis informed by field 
measurements conducted under IPMVP Option A for small programs or IPMVP Option 
B for larger programs is the preferred approach.  Commercial lighting programs may be 
evaluated using a billing analysis technique if the impacts are expected to be greater than 
10% of the billed consumption.  Otherwise, engineering analysis informed by field 
measurements taken under IPMVP Options A or B is appropriate. 
 
Motors.  Due to the relatively small impacts of motor efficiency programs relative to total 
billed consumption, motor efficiency programs probably needs to be evaluated using 
engineering analysis.  Small programs can use field measurements under IPMVP Option 
A, while larger programs may be justified using IPMVP Option B to inform the 
engineering analysis. 
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Process.  If the impacts are sufficiently large, a whole-building billing analysis based on 
IPMVP Option C may be conducted.  Otherwise, engineering analysis informed by field 
measurements under IPMVP Option A for small programs or IPMVP Option B for larger 
programs may be the most appropriate methods.  Specialized engineering models 
developed for a specific process can also be used.  These models would then be calibrated 
according to IPMVP Option D. 
 
Refrigeration.  Refrigeration is a major end use in grocery stores, thus comprehensive 
retrofit of refrigeration systems may be analyzed with a billing analysis.  Engineering 
estimates informing a billing analysis (SAE approach) may benefit from field 
measurements taken under the IPMVP Option A.  Otherwise, an engineering-based 
approach could alternatively (or jointly) be used.  Grocery store refrigeration systems 
generally have significant interactions with building HVAC systems, thus engineering 
approaches based on building energy simulation modeling are the more appropriate 
engineering approach.  Small programs may use engineering analyses that account for 
HVAC interactions, informed by field measurements conducted under IPMVP Option A.  
An approach appropriate for larger programs would be to use building energy simulation 
modeling calibrated under IPMVP Option D.   
 
Refrigerated warehouse programs may utilize a billing analysis approach under IPMVP 
Option C if the impacts are sufficiently large.  Otherwise, simple engineering equations 
informed by field measurements taken under IPMVP Options A or B should be used for 
small programs.  A building energy simulation approach using a simulation model 
suitable for refrigerated warehouses, calibrated according to IPMVP Option D would be 
more appropriate for larger programs. 
 
Water heating.  Water heating programs may sufficiently impact gas consumption in 
climates with moderate heating loads to allow for a billing analysis.  Engineering 
estimates informing a billing analysis (SAE approach) may benefit from field 
measurements taken under the IPMVP Option A.  Otherwise, engineering analysis 
informed by field measurements under IPMVP Option A for small programs or IPMVP 
Option B for larger programs might be the appropriate options. 
 
Water pumping/treatment.  If the impacts are sufficiently large, a billing analysis based 
on IPMVP Option C may be conducted.  Otherwise, engineering analysis informed by 
field measurements under IPMVP Option A for small programs or IPMVP Option B for 
larger programs might be appropriate.  Specialized engineering models developed for a 
specific waterworks or wastewater treatment processes can also be used.  These models 
are then higher quality efforts if be calibrated according to IPMVP Option D. 
 
A summary of the recommendations for impact evaluation and M&V approach is shown 
in Table C.4.
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Sampling Criteria 
 
Establishing evaluation priorities and methods is an exercise in balancing the available 
evaluation budgets with meeting the evaluation goals for each program without placing 
too much burden on programs with limited resources.  Applying evaluation techniques 
and choosing sample sizes that are appropriate given the program size, budget, and risk to 
the portfolio can maintain this balance.  The evaluation approach guidelines above direct 
more rigorous evaluation efforts toward larger programs.  This approach would also 
direct more robust sampling strategies at larger programs.   
 
A high quality evaluation plan would examine the program characteristics, evaluation 
resources, and the potential tradeoffs between spending resources on increased sample 
size versus using alternative evaluation methods, and/or approaches and the potential 
effects on precision and minimization/mitigation of bias.  Then the selected methods and 
sample sizes being recommended would be selected for the most reliable overall 
evaluation that meets the evaluation goals (to include tradeoffs between different types of 
evaluations that would provide value at this time and the various methods and samples 
needed for each of these). 
 
 
Data Requirements 
 
Impacts at the measure level are desirable, but not required under the Energy Efficiency 
Policy Manual, Version 2 (the guiding document at the time of the drafting of the 
Framework).  It is recommended that, if at all possible, program net impacts for energy 
and demand be reported by costing period.  All quality impact evaluations include an 
estimate and discussion of the uncertainty, which includes sampling error and uncertainty 
in engineering calculations and field measurements as discussed in Chapter 12 and 13 in 
this Framework.  Potential biases and their influence on program results should be 
identified and reported.  For ease of use, regardless of the error bound level (10%, 15%, 
25%, or other), the Framework recommends that all uncertainty calculations be expressed 
at 90% confidence, to facilitate the calculation of portfolio-level savings and 
uncertainties. 
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